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1 Electron micrograph of an alloy of aluminum, nickel, 
cobalt and iron. Magnification 20,000 diameters. 


robe the futu re Cooled from high temperature in a magnetic field, 
the alloy becomes a powerful, permanent magnet. 


Note changed structure. Black bars reveal formation of 
precipitate parallel to the applied field. Each bar is 9 


permanent magnet. 


A Bell scientist adjusts electron diffraction camera, 

1927, Bell Laboratories physicists on the ~ 

like light waves, and thus launched the new _ materials can be improved. 
science of electron optics. 

Now, through electron beams of the 
electron microscope and electron diffraction 
camera, scientists learn details about the 
properties of metals far beyond the reach of 
optical microscopes or chemical analysis. 

At the Laboratories, electron beams have ; 
revealed the minute formations which pro- 4 Diffraction pattern of polished germanium reveals 
duce the vigor of the permanent magnets minute impurities which would degrade the pete 
used in telephone ringers and magnetron _ formance of a transistor. 
tubes for radar. The same techniques help 
show what makes an alloy hard, a cathode 
emit more electrons and how germanium 
must be processed to make good transistors. 

This research digs deep inside materials BELL : 
to better them—for your telephone system, JELEPHONE 
and for devices which the Laboratories are 


developing for national defense. LABORATORIES 


Improving telephone 
service for America pre 
vides careers for creative 
men in scientific and 
technical fields. 
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If You are Looking for 


SURVEYING TEXTBOOKS 


Examine THESE! 


Bouchard SURVEYING 


A consistently popular basic textbook, including treatment of all topics 
in usual practice plus sufficient fundamentals to build a sound working 
knowledge of such topics as curves and earthwork, U. S. land surveying, 
and aerial photographic surveying. Completeness, clarity and concise- 
ness of presentation; quality and uniformity of illustrative material; 
and ample problems are highlights. 643 pages. 


THIRD EDITION, $4.75 


Bardsley and Carlton SURVEYOR’S FIELD-NOTE 
FORMS 


Now 51 facsimile field notes in this new edition, for use in conjunction 
with classroom lectures and to supplement a standard plane surveying 
textbook. As the problem series dealing with the practical astronomy 
of azimuth determination involves a time element, the material has 
been rewritten to bring the exercises within the range of current ephem- 
erides. There also is additional note keeping material. 131 pages. 


THIRD EDITION, $2.00 


Meyer ROUTE SURVEYING 


Planned for use in route surveying courses in which highways and other 
forms of transportation are emphasized as well as railroads. In three 
parts: 1. Basic Principles, 2. Practical Applications, 3. Tables. Em- 
phasis is upon clear development of basic technical principles and defi- 
nitely practical illustrations of their application. The tables are arranged 
in a form especially useful in route surveying calculations. 595 pages. 


$4.50 


Taylor ELEMENTARY SURVEYING 


For the short course usually given to engineering freshmen, with stress 
on the needs of students in branches other than Civil Engineering re- 
quiring surveying fundamentals. This compact, clearly written book 
includes useful problems. Though the treatment is concise, the essen- 
tials necessary for a complete understanding of the subject are not 


neglected. 256 pages. 
SECOND EDITION, $2.50 


For EXAMINATION COPIES, Write to 


INTERNATIONAL 


TEXTBOOK COMPANY 
SCRANTON 9, PENNSYLVANIA 
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Physical Metallurgy 


by RALPH R. HULTGREN, University of California (Berkeley) 


Emphasis in this text is given to the scientific fundamentals 
underlying physical metallurgy with constant examples of 
application of the theories to actual alloy systems. 


About 420 pages 5-54” x 8-34” To be published June 1952 


Engineering Materials 
by JOSEPH MARIN, Pennsylvania State College 


This text is the result of a need for a book on materials 
related to design ... one with an analytical approach, and. 
including recent developments in materials research. Its 
objective is to provide the student with a sufficient knowl- 
edge of the behavior of stressed materials to permit an in- 
telligent selection and use of materials. 


482 pages 5-54” x 8-34” Published 1952 


Engineering Mechanics 
by ARCHIE HIGDON, lowa State College, and WILLIAM B. 
STILES, University of Arkansas 


Stresses the understanding of fundamental mechanical prin- 
ciples, and develops the student’s ability to apply them in 
a broad range of typical cases. 


505 pages 6” x9” Published 1949 


Numerical Methods in Engineering 
by MARIO G. SALVADORI and M. L. BARON, Columbia 


University 


This text presents for the first time a treatment of numeri- 
cal methods for the solution of physical problems taken 
from all fields of engineering and leading to either algebraic 
or differential equations. 


About 250 pages 5-54’ x 8-34"" To be published April 1952 
Send for Your Copies Today 
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Published in April — 
PERSONNEL ADMINISTRATION 


By William W. Waite, Columbia University 


This new textbook shows how the fundamentals of personnel administration 
find continual expression in present-day techniques of employing, training, 
and administering the work force, and in management’s broader contacts with 
labor unions and the community. 778 illustrations, 12 tables, 680 pages 


PRINCIPLES OF INDUSTRIAL MANAGEMENT 


By L. P. Alford, Late of New York University; 
and H. Russell Beatty, Pratt Institute 
Modern principles and methods of control in industry are presented in this 
widely used, comprehensive textbook. Applies recognized philosophies and 
fundamentals to today’s conditions. Stresses human relations, engineering 
economy in a factual rather than purely descriptive approach. 


Revised Edition, 172 illustrations, 48 tables, 779 pages 


DEPRECIATION 


By Eugene L. Grant, Stanford University; 
and Paul T. Norton, Jr., Kilbourne ¢ Jacobs Mfg. Co. 


For students in industrial engineering, industrial management, and engi- 
neering administration. Concrete proposals are offered for improving present 


practice. The treatment is general in its application, and the illustrative ma- : 


terial has been drawn from a number of different industries. 
25 illustrations, 35 tables, 472 pages 


PLANT LAYOUT AND MATERIALS HANDLING 
By James M. Apple, Michigan State College 


This unique, up-to-date textbook provides modern techniques for developing 
machine, departmental, and plant layouts. Invaluable information on controlled 
straight-line production; coordinated work flow; manufacturing time and cost 
reduction; and efficient handling. 783 illustrations, 15 tables, 367 pages 


PRODUCTION AND INVENTORY CONTROL 
By William E. Ritchie, Massachusetts Institute of Technology 


Presents a systematic analysis of the basic functions of production planning, 
production control, and inventory control. Emphasizes relationships and the 
variety of techniques which exist, and provides practical illustrations. 


709 illustrations, 278 pages 


THE RONALD PRESS COMPANY 
15 East 26th Street New York 10, N. Y. 
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HIGHWAY ENGINEERING 


By Leo J. Ritter, Jr., the University of Florida, and Radnor J. 
Paquette, Georgia Institute of Technology 
This textbook gives a broad view of this branch of engineering and enables 


each of the specialists participating in the construction of highways to perform 
his function more effectively. 789 illustrations, 720 pages 


BASIC REINFORCED CONCRETE DESIGN 
A Problems Method Approach 


By George Elwyn Large, The Ohio State University 


For undergraduate engineering and architectural students. Follows a prob- 
lems method, which the author has found much more effective than conven- 
tional textbook prose or lectures. 728 illustrations, 15 charts, 17 tables, 334 pages 


STRUCTURAL DESIGN IN METALS 


By Clifford D. Williams, Patchen ¢ Zimmerman; and 
Ernest C. Harris, Fenn College 
Introductory textbook, based on successful teaching, stressing design essen- 


tials applicable to all structures. Covers welded, riveted structures; steel, 
aluminum; design advances. 328 illustrations, 27 tables, 596 pages 


STRENGTH OF MATERIALS 
By Max M. Frocht, Illinois Institute of Technology 
A textbook for a first course, reflecting the modern problems, methods, and 


engineering significance of strength of materials. Introduces many new ideas 
in arrangement and method. 462 illustrations, 17 tables, 439 pages 


ENGINEERING STATICS AND DYNAMICS 
By Dan H. Pletta, Virginia Polytechnic Institute 
Distinctive features of this up-to-date volume for undergraduate courses in 


engineering mechanics are its lucid style, logical sequence, and appreciation 
of the student viewpoint. 580 illustrations, 6 tables, 392 pages 


MECHANICS OF MATERIALS 
By Glenn Murphy, Jowa State College 


Suitable for first-year students in any branch of engineering. Develops an 
understanding of the behavior under load of both structural members and 
machine parts. 262 illustrations, 10 tables, 310 pages 


THE RONALD PRESS COMPANY 
I5 East 26th Street New York 10, N. Y. 
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Published in April— 


CALCULUS 


By Atherton Hall Sprague, Amherst College 


This mathematically sound textbook constitutes a logically com- 
plete course in the calculus. Develops Increment, Differential, and 
Derivative, with exceptional rigor and thoroughness. Includes dis- 
cussion on polar coordinates; and analytic proofs accompanied by 
comprehensive, detailed explanations. 576 pages, 206 diagrams 


THE NATURE OF NUMBER 


An Approach to Basic Ideas of Modern Mathematics 
By Roy Dubisch, Fresno State College 


Especially written for those seeking a way to acquaint themselves 
with what modern mathematics is about. Helps the reader to gain 
an insight into its theory, and to familiarize himself with the types 
of problem that present-day mathematicians are interested in. 


24 illustrations, 159 pages 


COLLEGE ALGEBRA 


By Earle B. Miller, J llinois College; and 

Robert M. Thrall, University of Michigan 
Widely recommended book for first-year students who want a 
grounding in the subject that will equip them for subsequent 
mathematics courses. The exposition avoids the complexities of a 
too advanced textbook and the sterility of the oversimplified 
presentation. 36 illustrations, 493 pages 


ANALYTIC GEOMETRY 


By Alfred L. Nelson; Karl W. Folley; and 
William M. Borgman, all of Wayne University 


Planned for use in those courses where preparation for the 
calculus rather than the study of geometry is the paramount 
objective. Of maximum value to future students of the calculus, 
the basic sciences, and engineering. 710 illustrations, 215 pages 


THE RONALD PRESS COMPANY 
15 East 26th Street New York 10, N. Y. 


5 . 
6 


es 


es 


ta 
ant 
fa 
ied 
ges 


the 
unt 
us, 
1ges 


BASIC ENGINEERING DRAWING 


A Text Integrating Engineering Drawing, 
Descriptive Geometry, Machine Drawing 


By William Wirt Turner; Carson P. Buck; and Hugh P. 
Ackert, all of the University of Notre Dame 


Designed to meet the widely recognized need for a thorough, 
one-course integration of the basic elements of engineering draw- 
ing, descriptive geometry, and machine drawing. In schools where 
these courses have not been accorded a full degree of integration, 
instructors have found that its flexibility enables them to select 
a suitable chapter sequence in teaching their courses. 


563 illustrations, 26 tables, 669 pages 


DESCRIPTIVE GEOMETRY 


A Pictorial Approach 
By Harold Bartlett Howe, Rensselaer Polytechnic Institute 


In this up-to-date textbook, the direct-method approach is used 
instead of the plane-trace method. This makes the theory of the 
subject more interesting and enables the student to master the 
content more readily. For greater proficiency in teaching the sub- 
ject, the book makes use of pictorial sketches to supplement textual 
explanation, thereby stimulating the student’s capacity to perceive 
and to visualize. 328 illustrations, 332 pages 


Published in April — 


SHADES AND SHADOWS 


Their Use in Architectural Rendering 
By William Wirt Turner, University of Notre Dame 


The aim of this new volume is to give in a clear and easily un- 
derstandable manner information for correctly determining the 
shades and shadows of objects, particularly architectural composi- 
tions. The text is brief and as nearly self-teaching as possible. 
Since the subject matter is really a special phase of descriptive 
geometry, the principles and nomenclature peculiar to the material 
are both discussed and illustrated. 


Work Sheets, 95 illustrations, 122 pages 


THE RONALD PRESS COMPANY 
15 East 26th Street New York 10, N. Y. 
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Descriptive Geometry 
Eugene Paré, Robert Loving, Ivan Hill 
IN THIS TEXT the authors have fulfilled the need for 
a descriptive geometry book in which the fundamentals 
are presented in the same pedagogically sound units of 
work usually introduced in the laboratory period. The 
text material is divided intoshort homogeneous chapters 


and the organization follows that of the author’s DE- 
SCRIPTIVE GEOMETRY WORKSHEETS. 


Analytie Mechanies 
THIRD EDITION 
Virgil Faires & S. D. Chambers 


IN THIS REVISION the number of problems has 
been increased. There are 245 more illustrations than 
in the previous edition. A new chapter on vibrations 
has been added and new topics included on: gyroscopic 
action, dimensional analysis and common mathemati- 
cal relations. 


Laboratory Manual of 
Materials Testing 
R. T. Liddicoat & Philip Potts 


THIS TEXT EXPLAINS the methods and procedures 
commonly employed in testing engineering materials. 
The organization is based on the classification of the 
mechanical properties of metals and tests for them. 
Each section includes definitions and detailed descrip- 
tions of the machines and instruments used in basic 
testing. 


| 


Coming in the Spring 


Strength of Materials 
Frank McCormick 


HERE IS A BRIEF, CONCISE text at an elementary 
level designed for students with no mathematical 
preparation beyond trigonometry. The subject is ex- 
plained by argument, illustration, and example. Beam 
deflections are treated much more fully than is usual 
in a textbook of this level. 


Architectural Graphics 
C. Leslie Martin 


THIS IS A TEXT ON the mechanics of various types 
of architectural drawing from multi-view orthographic 
and the parallel line pictorial systems to three point 
perspective. The book first presents a brief survey of 
all types of drawings and follows with detailed ex- 
planations of each type. 


Mecehanies of Materials 
Alvin Sloane 


REFLECTING MODERN ADVANCES in the field, 
this text does not neglect the classical theories and 
provides a gradual transition from the preceding course 
in statics. It is the first book to establish basic 
flexure theory as core theorem, with longitudinal 
shear and deflexion branching out as natural corol- 
laries, not detached entities. 


JTHE’ MACMILLAN COMPANY 


| F | 
60 AVE., NEW YORK Y. 


HANDBOOK of ENGINEERING FUNDAMENTALS, 2nd edition 
Edited by Dean O. W. ESHBACH, Northwestern Technological Institute 


The simplest and most complete technical reference for units of measurement, 
tables, and fundamental principles basic to engineering—this handbook has been com. 
pletely revised to keep abreast of new knowledge, change of emphasis, and improved 
methods of presentation. 


Ready this month. Approx. 1360 pages. College edition, $7.50. 


MECHANICS of VIBRATION 
By HOLGER M. HANSEN and PAUL F. CHENEA, both of the University of Michigan 


Deals first with steady state vibration of systems of one degree of freedom; the 
second part extends the theory to systems of several degrees of freedom; the third 
section introduces special topics essential to a more general and refined analysis of 
vibration problems. 


Published this month. 417 pages. $8.00. 


ELEMENTARY HEAT POWER, 2nd edition 


By HARRY L. SOLBERG, ORVILLE C. CROMER, and ALBERT R. SPALDING, 
all of Purdue University 


Aimed at developing an understanding of the function, principles of construction, 
and actual performance of heat power machinery. Many major changes were made 
in this edition after the authors had used the earlier one in their classes. 


Ready this month. 624 pages. Prob. $6.00. 


CORROSION TESTING PROCEDURE 
By F, A. CHAMPION 


A practical guide to (1) the prevention of corrosion of metals in service and (2) the 
production of corrosion resistant metals. It explains the basic problems involved in 
corrosion behavior and classifies the different tests—Routine Check, Comparison, 
Estimation, Determination, Development, and tests for studying the mechanism of 
corrosion in general or of a particular metal or alloy. 


In preparation. Approx. 270 pages. Prob. $6.25, 


METALLURGY for ENGINEERS: Casting, Welding, and Working 


By JOHN WULFF, HOWARD TAYLOR, and AMOS J. SHALER, ail of the Massa- 
chusetts Institute of Technology 


It is the special organization and clear illustrations of this book that make it 
unique in its field. The first part of the book explains the concepts and principles of 
metal processing from ingots to finished articles of commerce. The second half deals 
with the processes themselves. 


Ready this Spring. Approx. 534 pages. Prob. $6.00. 


Order on-approval copies now 


JOHN WILEY & SONS, Inc. 440-4th Ave., New York 16, N.Y. 
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FORTHCOMING TEXTS 


OF 
IMPORTANCE 


INSTRUMENT ENGINEERING 


By C. S. DRAPER, W. McKAY, and S. LEES 
Massachusetts Institute of Technology 


Vol. I—ready in April. Vol. II—ready in August. 
Vol. Il1]—ready in September 


(a) 
= 
ES 


Instrument Engineering presents a generalized method of attack on the 
problems of measurement and control. It is a comprehensive reference 
for the practicing engineer and a textbook of unusual completeness for 
students familiar with college physics and differential equations. 


Instrument Engineering is made up of three volumes that correspond in 
order to the three phases of a solution. Volume I develops a system of 
concepts, notation, diagrams and mathematical forms for describing the 
performance of physical devices and variations in physical quantities. 
Volume II reviews the mathematical background of several methods for 
associating solutions with these descriptive forms and illustrates pro- 
cedures by actual derivations of quantitative results for a number of 
generally useful examples. Volume III consists of examples that use 
the material of Volumes I and II for representing instrument engineer- 
ing situations and finding solutions for the mathematical forms involved. 
Due to their integrated nature, all three volumes will be used conjointly. 


ADVANCED MATHEMATICS IN 
PHYSICS AND ENGINEERING 
By ARTHUR BRONWELL 


Northwestern University 
In press 


The new text presents a mathematical foundation in the principal 
branches of advanced mathematics which are used throughout physics 
and engineering. Clarity and understanding are primary considera- 
tions, although a reasonable degree of mathematical rigor has been 
achieved. 

The fundamental physical laws of the more important areas of physics 
and engineering are expressed in very general form. These become 
the springboard for the development of vast areas of applications. The 
text shows how the fundamental formulations simplify to special cases 
which usually form the starting point in solutions of problems in physics 
and engineering. 


McGrAw-HILL BOOK ComPANy, Inc. 
330 West 42nd Street New York 36, N.Y. 
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ANALYSIS OF ALTERNATING-CURRENT CIRCUITS 


By Writpur R. LePace, Syracuse University. McGraw-Hill Electrical 
and Electronic Engineering Series. In press 


A modern text, presenting in a clear and logical sequence material covered in 
the junior year A-C circuits courses, this text treats principally the linear 
electric circuits subjected to steady state sinusoidal currents and voltages. 
Many illustrative examples accompany the text as well as an excellent set of 
problems. 


DIRECT-CURRENT MACHINERY 


By Cuartes S. Siskinp, Purdue University. McGraw-Hill Electrical 
and Electronic Engineering Series. Ready in June 


An up-to-date, clearly presented, fundamental text for the one-semester D-C 
Machinery course as given to E. E. students. The subject matter progresses 
carefully and logically through the fundamental theories of generator and motor 
operation, the uses of auxiliary and control equipments, the numerous con- 
structions and applications of present-day d-c machines and devices, and the 
development of many of the special machines now widely used. 


ELECTRICAL MACHINERY. An Integrated Treatment of A-C 
and D-C Machines 


By A. E. Frrzceratp and Cartes KrncsLey, Jr., Massachusetts Institute 
of Technology. McGraw-Hill Electrical and Electronic Engineering Series. 
702 pages, $8.50 


Here is an exceptional new text which offers an integrated treatment of the 
various machine types. First, it presents the theory in a manner which high- 
lights the basic principles common to all rotating electrical machines, as well 
as to a wide variety of electromechanical energy conversion devices. This 
basic theory is then applied to d-c, synchronous, polyphase induction, and single- 
phase machines, together with Amplidynes, Rototrols, and Selsyns. Treatment 
ends with introductions to machine transients and to the dynamics of electro- 
mechanical systems. 


ELECTRONIC ANALOG COMPUTERS 


By Granino A. Korn, Lockheed Aircraft Corp., and THERESA M. Korn. 
In press 


A comprehensive text and reference book on the design and applications of 
electronic computers of the d-c analog type, including repetitive computers, 
used as differential analyzers and equation solvers. All important advances 
are covered; and both circuit theory and practical design and operation tech- 
niques are treated. 


x 
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ALTERNATING-CURRENT MACHINERY 


By B. F. BarLey and JAMes S. Gautt, University of Michigan. McGraw- 
Hill Electrical and Electronic Engineering Series. 423 pages, $6.00 


Includes a study of transformers and the main types of synchronous and in- 
duction machines, both polyphase and single-phase. In addition to construction 
and theory of operation of each type, connections, applications, and methods of 
control are covered. Several special machines and applications are briefly 
treated. 


PRACTICAL DESCRIPTIVE GEOMETRY 
By Hiram E. Grant. Washington University. Ready in June 


This new and highly teachable text integrates and correlates theory and prac- 
tice instead of considering each .as a separate entity. The book is profusely 
illustrated and uses the direct method of solving practical problems. Practical 
Descriptive Problems are available to accompany the text. 


ELECTRONIC MEASUREMENTS 


By F. E. TErMAN and J. M. Pettit, Stanford University. McGraw-Hill 
Electrical and Electronic Engineering Series. In press 


A successor volume to Dr. Terman’s MEASUREMENTS IN RADIO EN- 
GINEERING. The revision is so extensive and the scope so broadened that 
it is to all intents a new book. The present volume covers measurement funda- 
mentals in fields beyond radio, including television, radar and other pulsed 
systems, microwave techniques, and a diversity of techniques of value to en- 
gineers in other areas who may use electronics in their instrumentation. 


PRINCIPLES OF RADAR. New 3rd Edition 


By J. F. RemntyeEs and Goprrey T. Coate, Massachusetts Institute of 
Technology. In press 


A thorough revision and expansion of the text originally prepared by the 
M.LT. Radar School Staff for use in the war training courses in radar given 
at the school. Virtually a new book, PRINCIPLES OF RADAR deals with 
the fundamental concepts and techniques of pulse radar. It presents the engi- 
neering principles of the pulse circuits and the high-frequency devices common 
to nearly all radar systems. 


Send for copies on approval 


McGRAW-HILL EY BOOK COMPANY, Inc. 
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FARM GAS ENGINES AND TRACTORS. New 3rd Edition 


By Frep R. Jones, Agricultural and Mechanical College of Texas. Agri- 
cultural Engineering Series. Ready in June 


Considers the farm power requirements of agriculture and the effect of power 
on agricultural production. Deals entirely with the construction, design, and 
operation of the internal combustion engine as a stationary farm power unit, 
and the tractor as an automotive farm power unit. Will give the student a 
thorough understanding of engines and tractor and the factors involved in their 
selection and use. 


ALTERNATING-CURRENT MACHINES 
By Grorce V. MuELLER, Purdue University. 502 pages, $7.50 


With underlying emphasis on design, this text presents an analysis of the con- 
‘struction and operating principles of transformers, polyphase induction machines, 
synchronous machines, single phase motors, and rectifiers. Standard symbols 
and abbreviations are used throughout. 


FUELS AND FUEL COMBUSTION 
By Marion L. SmitH and Kart W. Stinson, Ohio State University. 
Ready in June 


An exceptionally clear and comprehensive presentation designed to include 
fundamental and factual information concerning solid, liquid, and gaseous fuels 
and the problems associated with their combustion. The general topics of fuel 
technology and the relation of air, fuel, combustion products and the heat 
released are included. : 


BASIC ENGINEERING THERMODYNAMICS 


By V. W. Younc, Oklahoma A. & M. College. 558 pages, $6.50 


Designed to provide full coverage of the subject for undergraduate students in 
mechanical engineering, this text is characterized by its careful selection of 
material, continuity of treatment, balance and consistency in all topics, rigor 
of treatment, and readibility and clarity. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


330 West 42nd Street New York 18, N.Y. 
14 
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Thayer School of Engineering 


Annual Meeting of the ASEE 
June 23-27, 1952 


The Thayer School of Engineering, an 
Associated School of Dartmouth College, 
holds in the minds of those who know it 
many distinctions in the field of engineer- 
ing education. Of these distinctions, two 
at least cannot be controverted: it shares 
with no one the distinction of having 
originated and for over eighty years ad- 
hered continuously and exclusively to the 
“five-year curriculum”; and it has long 
maintained, and by firm intention and 
with clear purpose will continue to main- 
tain, one of the smallest enrollments of 
engineering students in the country. 

The Thayer School offers complete cur- 
ricula in civil engineering, electrical engi- 
neering, and mechanical engineering ac- 
credited by the Engineers Council for 
Professional Development. A fourth cur- 
riculum, in engineering and business ad- 
ministration, is offered by the Thayer 
School in conjunction with Dartmouth’s 
Amos Tuck School of Business Admin- 
istration. 

The objective of the engineering cur- 
ricula is to educate men for professional 
careers of public responsibility as well as 
for technological activities. Through its 
close association with Dartmouth’s liberal 
arts program, the School is in a position 
to render a unique service in the field of 
engineering education. The professional 
engineer of today has both an obligation 
and opportunity to direct his technological 
endeavors toward the service of society. 
In order to do so he must have an under- 
standing and appreciation of the needs 
and problems of the world in which he 
lives, which cannot be acquired in a course 


of study limited to scientific and technical 
subjects. The engineering student at 
Dartmouth follows a _ pre-engineering 
course for three years in the liberal arts 
college before entering the professional 
school. During these three years, he ac- 
quires a background of both general ed- 
ucation and science courses in the atmos- 
phere of a liberal arts college and in as- 
sociation with liberal arts students. This 
association is continued through his first 
year in Thayer School in the Great Issues 
course which is required of all Dartmouth 
seniors. Building on this foundation of 
education in the humanities and the social 
and natural sciences, the engineering 
studies offered by the Thayer School pre- 
pare men for the broadest possible use- 
fulness both within the engineering pro- 
fession and in community life. 

Between thirty and forty students are 
normally admitted each year, and the en- 
rollment in each of the four curricula 
offered by the school will therefore average 
less than ten students per year. Class- 
room sections are limited to twenty stu- 
dents and seldom exceed fifteen. Lab- 
oratory sections are generally held to ten 
students. This limited enrollment makes 
it possible to provide intensive instruction 
under close personal supervision and to 
realize fully the benefits to be derived 
from close contact between student and 
instructor. 


Centennial of Engineering 


In welcoming representatives of engi- 
neering schools throughout the country to 
the 1952 Annual Meeting of ASEE, Dart- 
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mouth observes the centennial of engineer- 
ing instruction on her campus. Just one 
hundred years ago, civil engineering 
courses were initiated as part of the pro- 
gram of the Chandler Scientific School 


established at Dartmouth in 1852 by gift 


of Abiel Chandler. After the establish- 
ment of the Thayer School in 1871, the 
Chandler Scientific School became a de- 
partment of the College and it has sub- 
sequently been absorbed by the Science 
Division, but civil engineering instruction 
has been continued on the Dartmouth 
campus without interruption for one hun- 
dred years. It is an interesting coin- 
cidence that 1952 also marks the hun- 
dredth anniversary of the founding of the 
American Society of Civil Engineers and 
is being observed throughout the country 
as the centennial of engineering in the 
United States. 

The Thayer School was established by 
the gifts of General Sylvanus Thayer 
whose underlying thought was that the 
preparation for an engineering curric- 
ulum must be a liberal arts college course 
which should entirely precede the work in 
the professional school. Sylvanus Thayer 
was graduated from Dartmouth in 1807 
and from the United States Military 
Academy in 1808 with highest rank in his 
class in both institutions. At the age of 
32 he was appointed Superintendent and 
assigned the task of reorganizing the 
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Military Academy. One of his biogra. 
phers has said of him, “Major Thayer's 
military experience, his foreign travel and 
associations, his familiarity with the polite 
usages of society, his dignified bearing and 
refined mode of life, and, above all, his 
scientific acquirements, enlarged profes- 
sional reading and familiarity with the 
French and dead languages, gave him im- 
mense vantage ground for success.” Be- 
tween 1817 and 1833 he made the United 
States Military Academy one of the most 
famous and effective military schools in 
the world. In recognition of his work 
the Academy has erected a monument on 
its campus, and he is generally regarded 
as “the father of the Academy.” He 
spent the closing years of his life planning 
an engineering curriculum based on the 
experiences of his own career. This work 
culminated in the founding of the Thayer 
School in 1871, just one year before his 
death. 


Preparation for Professional Careers 


Although Thayer School graduates are 
prepared and qualified to continue their 
formal education in specialized graduate 
work leading to more advanced degrees, 
and some have done so with signal success, 
the school’s primary objective remains, as 
conceived by its founder, to prepare its 
graduates for professional engineering 
eareers. Both the arrangement of the 
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programs and the instructional methods 
are aimed at the accomplishment of this 
objective by placing the emphasis on 
breadth and the study of fundamentals 
and avoiding narrow specialization. 

The pre-engineering courses required 
during the first three college years are 
the same for all curricula and about two- 
thirds cf the work of the fourth year con- 
sists of engineering fundamentals common 
to all curricula. Through individual 
counseling by members of the Thayer 
School faculty, students are advised to 
choose electives during the first three years 
from the offerings of the sovial science 
and humanities divisions in order to take 
fullest advantage of the opportunity to 
broaden their educational experience. An 
incidental but important feature of this 
arrangement is that the student may post- 
pone his final choice of engineering field 
until the beginning of senior year when he 
is far better qualified to choose his field of 
study than during freshman or sophomore 
year. It is also possible for the student to 
transfer without stigma or penalty from 
engineering to another area of study at 
any time during his first three years if it 
appears that his interests or aptitudes lie 
outside the field of engineering. 

In the fourth and fifth year courses in 
Specifically civil, electrical, or mechanical 


engineering subjects the theoretical and 
practical fundamentals are stressed. Ex- 
cept for the individual or small-group 
projects in the fifth-year curricula, all 
courses are required for all students en- 
rolled in each of the three programs of- 
fered. 


Instructional Methods 


Instructional methods are designed first 
to instill in the student the habits and 
procedures of engineering analysis and 
workmanship and, having accomplished 
this, to provide him with maximum op- 
portunity to develop judgment, initiative 
and self-reliance in the performance of 
assigned tasks and projects. In class- 
room, design and laboratory periods, 
every attempt is made to keep the student 
participation factor as close to 100% as 
possible. Student maturity and small en- 
rollment are felt to be vital factors in 
making these instructional procedures pos- 
sible and fully effective. 

' Thayer School is particularly fortunate 
in its physical plant. After “making do” 
in traditional New England fashion in a 
series of buildings converted from their 
original use for other departments, the 
school moved into the Horace S. Cum- 
mings Memorial in 1939. This building 
was expressly designed and newly con- 
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structed to meet the needs of the civil 
engineering program offered: by the school 
at that time. Immediately after World 
War II, two wings were added to house 
the new electrical and mechanical engi- 
neering programs. This complete unit 
stands at the west end of Tuck Mall just 
opposite the Tuck School of Business Ad- 
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ministration and three hundred yards west 
of Dartmouth’s central building, the Baker 
Library. It will be open for inspection 
throughout the week of the Annual Meet- 
ing and ASEE members and guests are 


‘ cordially invited to visit the building and 


view the laboratories, engineering library, 
and other facilities at any time. 


The Third National Surveying 


Teacher’s Conference 


Sponsored by 
Committee 8, Civil Engineering Division, ASEE 
and 
The University of Illinois 


August 3-8, 1952 


Camp Rabideau, Summer Surveying 
Camp of the University of Illinois, will be 
the scene of The Third National Surveying 
Teacher’s Conference, August 3-8, 1952. 
Situated in the Chippewa National Forest 
of Northern Minnesota and in an area 
famous for its lakes and Paul Bunyan 
lore, Camp Rabideau with an unparalleled 
physical plant and pleasant woodland 
environment offers excellent facilities for 
conference activities and communal living. 

The Illinois Surveying Camp is located 
on federally-owned forest land in Beltrami 
County about 35 miles northeast of Be- 
midji. Deer and small game abound in 
the heavy stand of second-growth timber 
that covers this region. Daily rail and 


bus service is available from Minneapolis 
to the village of Blackduck which is 6 
miles north of the camp. Good highways 
approach the area from all directions. 

For further information address Brother 
B. Austin Barry, F. S. C., Chairman 
Committee 8, Civil Engineering Division, 
ASEE, Manhattan College, New York 71, 

Dining and sleeping accommodations 
will be furnished at a cost of about $25 
per person for the six-day period. A re 
duced rate will be made for children. 
Reservations should be made with Dr. M. 
O. Schmidt, Director of Camp Rabideau, 
Surveying Building, University of Illinois, 
Urbana, Illinois. 
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Higher Education and the Problems 
of This Decade’ 


By J. HILLIS MILLER 
President, University of Florida 


Any problematical approach to the dee- 
ade of the 1950’s involves a great deal 
more than higher education. However, 
that higher education is an important fac- 
tor in the solution of these problems is an 
assumption which we make at the very 
beginning. Since this paper is to deal 
almost exclusively with higher education, 
it follows obviously that the discussion as 
a whole will be incomplete and inconclu- 
sive. Moreover, any brief statement of 
this kind will not include even a listing of 
all the problems of this decade, and, be- 
eause of the limitations of time, the dis- 
cussion will not exhaustively nor ade- 
quately set forth, even from an educa- 
tional point of view, those problems that 
are brought within the focus of attention. 

We shall not discuss the traditional 
functions of higher education such as its 
funetion of teaching citizens to think, to 
search for truth, and to make decisions in 
terms of the best information and knowl- 
edge that is available to them. We shall 
not diseuss professionalism in higher ed- 
uation, nor types of higher educational 
institutions. We shall not attempt to de- 
fine higher education, and thus run the 
tisk of detracting from the pastime of 
many educators who spend their energies 
dealing with invidious comparisons as to 


1A speech given at the Commodore Hotel, 
New York City, September 27 and 28, 1951, 
sponsored by the American Council on Edu- 
cation, Originally appeared in The Educa- 
tional Record, Oct., 1951, and published here 
by consent of the author and the American 
Council on Education. 


the specific theories of higher education. 
We shall not dwell upon the inertia of 
higher education, nor its failure to train 
the wills and intellects of men and women 
for whatever functions they may be called 
upon to serve. In fact, we shall not dis- 
cuss higher education from the point of 
view of higher education at all, but rather 
from the point of view of society. Higher 
education, for the sake of this discussion, 
becomes an instrument for meeting some 
of the problems of our society. There- 
fore, its own problems are disregarded to 
a very considerable extent in order that 
attention may be focused upon society it- 
self. Indeed, such an approach is good 
for higher education since in losing its life 
in service to the world it may well find it 
again. 


Assumptions 


Having in this fashion cut through the 
mangroves that surround any discussion 
of higher education, we are in position to 
make certain positive assumptions as we 
discuss the new role that higher education 
should play in connection with some of 
the pressing problems of the society of 
which we are a part. 

First of all, we assume that higher 
education has a mental hygiene of its own. 
To state it another way, we assume that 
higher education possesses a vigor and 
healthy-mindedness that will enable it to 
make its contribution to the solution of 
the pressing problems which are present 
today and which will unquestionably per- 
sist in the decade of the 1950’s. If higher 


379 Journat or ENGINEERING EpucaTIoNn, APRIL, 1952 


380 


education is to lead the way, it must dis- 
miss the sense of futility which pervades 
the thinking of so many men and women 
today. For example, many good church 
members despair of being able to halt 


the trend toward secularism, and many 


good democrats (in the generic sense of 
the word) seem to feel that we have to 
forsake democratic procedures in order to 
defend democracy. 

There are a number of additional as- 
sumptions which should be listed if the 
new role for higher education is to be 
understood. It must assume that we can 
profit from the mistakes of the past as 
well as the successes of the past. It must 
assume that the rights of the ordinary man 
are to be protected. It must assume that 
the mind and will of man are more power- 
ful than all other forces in the world. It 
must assume that unmitigated speed is 
not as effective as the slow and tedious 
process of human thought. It must as- 
sume that science is a neutral factor and 
that it can be used for the upbuilding of 
civilization. It must assume that man’s 
organizational ability to get things done 
can be turned in the direction of the 
orderly development of man’s life on earth 
rather than that it must be used for the 
destruction of our world. It must as- 
sume that inevitable change can be turned 
in the direction of service to mankind 
rather than in the direction of man’s ulti- 
mate destruction. And it must assume 
that permanent peace is obtainable. All 
of these assumptions, and more, must be 
made if higher education is to make its 
contribution to mankind during the next 
decade. 


Unorthodox Approach 


The approach we are making to the 
function of higher education and its con- 
tribution to the solution of the problems 
of the next decade is an unorthodox ap- 
proach. Higher education cannot go its 
own way, and in its old ways, if it is to 
meet the needs of the time. It must carry 
on many of its old functions: it must con- 
tinue to admit students to classes and cur- 
riculums and it must graduate them from 
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colleges and schools and send them out 
into the world. We are not suggesting 
that higher education should subtract from 
its present activities so much as that it 
must add to them. It should not digress 
from its traditional pattern of service so 
much as it should aggress into areas that 
need its attention. We suspect that many 
of the new functions of higher education, 
which we shall suggest, are in areas which 
are now covered by the activities of higher 
education. More intensified tilling of the 
soil and more aggressive action in many 
of these areas are in arder. 

With these limitations and assumptions 
in mind, we may attempt to underline the 
areas of tension and danger in our society 
to which higher education must effectively 
and aggressively give its attention. 

It is the function of higher education to 
redefine a desirable civilization. This 
problem is outlined in some detail by Wil 
liam H. Kilpatrick in the May 1951 issue 
of Educational Theory. There are many 
points at which we would differ with Kil 
patrick’s position, particularly with his 
concept of individualism. However, his 
definition of a desirable civilization is 
challenging: “Freedom, freedom to he 
one’s self, freedom to work out one’s 
own position in the group as opposed 
to the hereditary caste system of feudal- 
ism; equality, equality of treatment be 
fore the law, equality with others af- 
fected to decide what the law shall be and 
who shall govern, as opposed to arbitrary 
government by hereditary rulers, ‘equal 
rights for all, special privileges for none’; 
freedom of thought, freedom to think, to 
speak, to argue, to persuade, to publish as 
each might wish as opposed to dictation 
and repression along all these lines; spe 
cifically, freedom of religion, freedom to 
believe or not to believe and to say s0, a& 
one’s own study and conscience shal 
decide with legal freedom to support aly 
religion or none as each may choose.” 

Kilpatrick goes on to say that thee 
things mean democracy with its active te 
spect for personality wherever found. Itis 
the responsibility of higher education 2 
this country during the next decade to show 
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the conflict between this kind of defini- 
tion of a desirable civilization and the con- 
flicting definitions of “civilizations” which 
have resulted in the social tensions of our 
world. These tensions are not clearly de- 
fined, and, consequently, our concept of a 
desirable civilization is not clear. It may 
be that the American view of a desirable 
civilization is best understood as a radical 
departure from the traditional European 
patterns. Moreover, the term “Oriental” 
covers SO many diverse and fundamentally 
different cultural patterns that we find 
difficulty in deciding what we contrast 
with American democracy. Likewise, the 
secular, parliamentary government of 
India is not Oriental, and if it is not 
American or European it certainly is 
much more like them than like the earlier 
Oriental despotisms. The ehances are that 
these difficulties can be circumvented by 
reference to the several ancient cultural 
patterns of Asia now emerging from 
colonial domination and seeking ways 
through the morass of poverty and ignor- 
ance toward something different. The 
tensions arising over the conflict between 
Russian communism and democracy are 
more clearly defined. Even here the con- 
flicts are emotionally ‘charged and leave 
much to be desired from the point of view 
of intellectual clarity. 

Higher education must face the fact 
that the mass hysteria of our times makes 
it almost impossible for anyone to think 
honestly or to speak frankly on these is- 
sues for fear of being branded radical or 
subversive. As President Truman pointed 
out in Detroit on June 28, 1951, this fear 
has reached extreme proportions. On 
that occasion he said, “On the fourth of 
July over in Madison, Wisconsin, people 
were afraid to say that they believed in 
the Declaration of Independence. A 
hundred and twelve people were asked to 
sign a petition that contained nothing ex- 
cept quotations from the Declaration of 
Independence and the Bill of Rights. One 
hundred and eleven of those people re- 
fused to sign that paper—many of them 
beeause they were afraid it was some 
kind of subversive document and that they 


381 


would lose their jobs or be called com- 
munists.” We confess a certain suspicion 
concerning this incident, but the kind of 
thing suggested here makes the battle 
against communism a confused one, with 
the result that too many people on all 
levels are simply taking on a kind of 
protective silence on the theory that what 
they do not say cannot hurt them. This 
leaves the real concept of democracy 
singularly defenseless among the very 
people who should be its leading ex- 
ponents. Higher education must do more 
than “face the fact”; it must, by its very 
nature, provide an antidote to fear and 
hysteria. Its weapons are scholarship and 
enlightenment. 


Higher Education Must Inspire 
Statesmanship 


Higher education must redefine the 
functions of polities and government in a 
democratic civilization. The field of polit- 
ical science, as it applies to the history of 
social organization and to the government 
of the people must undergo a thorough- 
going review by higher education, in order 
that we may bring to an end the trend 
toward bad government and establish once 
again true government of and for the peo- 
ple. There is a very general trend today 
for politics to destroy good government 
as well as good education. To state the 
matter in more positive terms, it is a 
function of higher education to define not 
only good government but good states- 
manship as a means of developing and 
maintaining good government. Higher 
education must not be content to teach 
political science; it must develop and 
promulgate a science of government that 
inspires statesmanship and not political 
expediency. 

Higher education must not only define 
civilization and the role of government 
and polities in maintaining civilization, but 
it must redefine the practical objectives 
of a good civilization to which government 
and education may address themselves. 
We are here combining the forces of 
education and government. For too long 
education has attempted to separate itself 
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from government, but in view of the kind 
of world we have developed, this would 
seem to be no longer a desirable dichotomy. 
To unite the forces of government and 
education would strengthen both govern-. 
ment and education. It would then be 
the function of education to define the 
objectives of a good civilization and the 
function of government and education in 
achieving these objectives. 

The practical objectives of a good civil- 
ization fall naturally into three categories 
as follows: (a) those having to do with 
international relations; (b) those having 
to do with internal relations in a demo- 
eratie society and with community rela- 
tions within such a society; and (c) those 
having to do with human nature and 
human personality as they impregnate the 
whole. Among the practical objectives of 
a good civilization having to do with in- 
ternational relations, the following are 
prominent: to maintain international 
peace and good will; to share industrial 
advantages and scientific achievements 
with other nations less favored than our- 
selves; to develop greater international 
understanding; to show how nations might 
live in one world without war, or in two 
worlds if Willkie’s “One World” is not 
obtainable; to prevent the depletion of 
the world’s natural resources and to 
restore the “plundered planet”; to focus 
world attention on results that must fol- 
low from present national and interna- 
tional policies; to demilitarize the world; 
and to perfect some kind of a federation 
of authorities for the purpose of develop- 
ing a plan and procedure for uniting the 
cultures of the world. 

Among the practical objectives of a 
good civilization having to do with in- 
ternal and community relations, the fol- 
lowing may well be considered : to develop 
and to perpetuate the freedoms of democ- 
racy; to promote economic well-being; to 
help education to help itself; to maintain 
freedom from pressure groups, including 
political interference; to defend democ- 
racy and private initiative from the en- 
eroachment of communism; to learn how 
to use our expanding industrial economy 
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without destroying individual rights and 
privileges and without becoming regi. 
mented and state dominated; to continue 
the expansion of our national income and 
its use for the accomplishment of higher 
standards of living, the further advance- 
ment of culture, and other values; to ac. 
cept the facts of history for what they are 
worth as examples of past success or fail- 
ure; to show how atomic energy and other 
contributions of science may be used for 
improving the way of life for the mass of 
mankind; to show how we may further 
advance our knowledge of science in order 
that we may increase our chance of sur- 
vival if attacked; to eneourage the de- 
velopment of public character as a hil- 
wark against its further disintegration; 
to strike a judicious balance between 
change and the status quo; to teach men 
to take the long view rather than to be 
everlastingly absorbed by the things of 
the moment; to give to educational in- 
stitutions the effective means of education 
now used largely for commercial profits 
such as movies, radio, television, and news- 
papers; to substitute reliable information 
and reason for emotional appeal as a basis 
for popular opinion and popular 4l- 
legiance; to promote “cultural pluralism” 
as one aspect of a wholesome culture and 
to affirm it against totalitarianism and 
cultural fragmentation ; to promote demoe- 
racy through education; and to give our 
people a world view. 


Practical Objectives 


Among the practical objectives of 4 
good civilization having to do with human 
nature and human personality, the fol- 
lowing may be included: to develop human 
nature through education; to develop 8 
positive and creative leadership; to help 
people adjust themselves to a rapidly 
changing world; to dispel hazy thinking; 
to develop the concept of unselfishness; t0 
denounce mediocrity; to discourage lack 
rymose pessimism; to encourage assullp- 
tion of responsibility to teach recognition 
and analysis of problems; to discouragt 
men and women from being obsessed with 
the obvious; to discourage men and womel 
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from believing absurdities; to develop 
social outlook and personal insight; to 
show how individuals may find a satisfy- 
ing life without doing injury to others; 
and to prevent a sense of futility and a 
feeling that we are at the mercy of forces 
beyond our control. 

The foregoing are a few of the desirable 
practices of a good civilization which 
should be clearly defined and set before 
the world by the forces of education as 
practical objectives of a good society. It 
will be possible in this brief discussion to 
enlarge upon only a few of these areas 
of human endeavor for illustrative pur- 
poses. 

It is the function of higher education 
to invade more effectively the field of in- 
ternational relations; to address itself as 
vigorously to the problems of the world as 
they bear upon the relationship of nations, 
as the nations of the world are pursuing 
through noneducational means their own 
nationalistic tendencies and their own 
vested interests. Thus far in the develop- 
ment of world civilization, international 
relations have not brought peace upon the 
earth. The best minds of the country 
must address themselves to the problems 
of effective relationships between nations 
in order to give some promise of security 
to the human race. The American Coun- 
cil’s publication The Role of Colleges and 
Universities in International Understand- 
ing is a remarkably comprehensive and 
detailed statement of the many opportun- 
ities and responsibilities of colleges and 
universities in this field. 

This field of endeavor may be illustrated 
by reference to our loss of the friendship 
of Asia and our need for restoring that 
friendship. In the past the people of 
Asia, especially the Chinese, have, on the 
whole, trusted and admired the people of 
the United States. It is therefore painful 
to witness the turning away of our 
Chinese friends, the distrust of India, and 
the outright hatred of the North Koreans. 
As most of the people of the world live 
in Asia, it will be impossible for America 
as we know it to survive if Russia wins 
the contest between communism and 
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democracy. If the Korean War can be 
brought under control, the United States 
should use every means within its powers 
to allay the fears of what Asiatices call 
American imperialism and to remove the 
causes of frustration. Asia considers that 
it has had bad treatment from what it 
refers to as imperialistic nations, with 
whom we are associated in the eyes of 
every Asiatic. The average American 
finds imperialism distasteful and our gov- 
ernment and our education should more 
clearly express the feelings of the average 
American on this point than they do at 
the present time. 

The frustration of the people of Asia 
is an urgent problem. These people are 
frustrated because they are desperately 
poor, because the white man has made 
them feel inferior. This point of view 
was brought out in the third yearbook of 
the Society for the Psychological Study 
of Social Issues in 1945 at the close of 
World War II. The report predicted 
fairly accurately what is now happening 
in Asia. It said in so many curiously 
combined words that the hazards that face 
us in the coming decades will not be haz- 
ards resulting from the frustrated peoples 
of the world, but from the frustrated 
peoples of the world being surrounded by 
populations with psychologically rich 
traditions as regards war, and with none 
of the groups possessing a unified and 
clear machinery for the maintenance of 
peace. 

Perhaps the answer to this problem is 
that we should listen more carefully to 
our social scientists and less to the poli- 
ticians of the world. Reflection upon our 
own history in relation to Europe should 
furnish a perspective in which we could 
appreciate better the sensibilities of those 
emerging from colonial domination. We 
need to make an unprecedented and here- 
tofore undreamed-of effort to dissociate 
ourselves from the policies and practices 
diseredited by history. It is the role of 
higher education to discover and to seek to 
implement these new ways in dealings be- 
tween ourselves and the peoples of Asia. 


| ; 
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Human Equation 
Since some of the practical objectives 
of a good civilization are to be found in 
areas now served in a traditional way by 


higher education, a few references to some - 


of these areas might be helpful in defining 
the new role of higher education in the 
new world. For example, higher educa- 
tion must review the function of science 
and engineering and their relationship to 
the human family. The true functions of 
science and engineering, apart from their 
functions of gaining knowledge and under- 
standing, is to make the world a happier 
place in which to live, a better place in 
which to live, and a more convenient place 
in which to live. They must relate them- 
selves more closely to the human equation 
and consider their effect upon the minds 
and souls of men. 

An entirely different type of objective 
for higher education is suggested by the 
word “vocation.” Higher education has 
always been concerned with the vocations 
that men and women follow. It is desir- 
able in these times to call upon education 
to review the whole problem of the role 
of man in carrying on the work of the 
world as related to his role as a social 
being. Vocationally minded men and 
women have departed from the Emer- 
sonian theory of man to the effect that 
when man was created he was not only 
divided into men that he might carry on 
the work of the world, but that it was his 
responsibility upon returning from his job 
of doing the world’s work to give his at- 
tention to the problems of serving his fel- 
lowmen. One’s vocation can no longer be 
considered as an end in itself, but as a 
means of contributing to the welfare of 
mankind. The great professions and the 
professional schools have social obligations 
that are as compelling as those implied in 
the objectives of general education. 

It follows that if higher education is to 
review the areas of life commonly re- 
served to politics and government, inter- 
national relations, science and engineer- 
ing, and vocations, it must give its atten- 
tion to the whole problem of the social 
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sciences and the needs of the common man, 
Higher education must raise the question 
of the ends to be served in polities and 
government, international relations, s¢i- 
ence and engineering, and vocations, 
Ordinary courses in sociology are not suf- 
ficient. Higher education must address it- 
self to analyzing the needs of mankind 
that are to be served by the activities of 
leaders in all walks of life. 

Just as surely as we raise the question 
of the social sciences and their relation- 
ship to other services performed by the 
leaders of our society, we raise the funda- 
mental question of the moral, ethical, and 
spiritual disintegration of our society. 
We seem to have lost our sense of values. 
We find the disintegration of personal 
character in every phase of modern life. 
A simple course in ethics in our colleges 
and universities will not do the job. The 
problem must be approached on a broad 
front by all of the forces of higher educa- 
tion in this country. 

The crisis in character deserves further 
analysis. There seems to be little doubt 
that the greatest problem facing education 
and the world today is ethical or moral in 
character rather than intellectual or polit- 
ical. We have made such rapid strides in 
scientific studies and intellectual pursuits 
that we have not only got rid of most of 
our superstitions but we may be on our 
way to losing a great deal of our faith. 
In this connection, Arnold Toynbee has 
been an outstanding spokesman. This 
historian believes that nations and cul- 
tures thrive and advance in direct propor- 
tion to the degree of loyalty they main- 
tain to spiritual principles. He also be- 
lieves that ours is a tottering civilization 
which “has shamefully succumbed to the 
intoxication of a showy victory over phys- 
ical nature, and has applied the spoils to 
laying up treasures for itself without be 
ing rich towards God.” Professor Ralph 
Gabriel, after an objective study of Amer- 
ican democratic thought since 1815, says: 
“The basic postulate of the democratit 
faith affirmed that God, the Creator of 
man, has also created a moral law for his 
government and has endowed him with 
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eonscience with which to apprehend it. 
Underneath and supporting human soci- 
ety, as the basic rock supports the hills, 
js a moral order which is the abiding 
place of the eternal principles of truth 
and righteousness.” 

The recent national scandals of various 
sorts have focused attention sharply upon 
pur failure inhigher education to inculeate 
moral and spiritual principles. The prag- 
matie policy of decrying all absolute 
values in looking upon right or wrong 
simply in the context of what works in a 
given situation is under sharp attack. If 
our American education is grounded upon 
such foundations, it and our civilization 
are “dead ducks,” as Toynbee has so aptly 
said. 

Character is Learned 


Higher education must recognize the 
fact that character is learned and the 
learner acquires special characteristics 
from his experiences. If it is true that 
character is learned, and if it is true, as 
seems unfortunately to be the case, that 
there is a disintegration of personal in- 
tegrity in our society, then it follows that 
the remedy lies, to some extent at least, in 
the field of education.’ In this connection, 
we do not believe that character can be 
based upon human personality alone as 
Walter Stace, at the Mid-Century Con- 
vocation on the Social Implications of 
Scientific Progress, held at the Massa- 
chusetts Institute of Technology, seemed 
tocontend. He said in a panel discussing 
science and faith: “My thesis is that 
morals were formerly believed to be based 
on supernatural or metaphysical founda- 
tions. This belief is disappearing so that 
morals seem to have no foundation. This 
has produced a crisis in the human spirit, 
also of moral faith. But this is all based 
on a mistake. Morals have a perfectly 


frm and objective foundation in human 
personality. If man can be brought to 
understand this, then moral faith may be 
restored. The problem is really one of 
education.” We do not believe that educa- 
ton has to ignore the traditional religious 
basis for character development. 
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Higher education cannot invade the 
area of value-judgments and undertake to 
restore the integrity of mankind without 
undertaking to analyze and solve the 
whole problem of criminology. The legal 
approach to the solution of the problem 
of crime has failed. All our courts of 
justice, all our penal institutions, and all 
our education have not halted the disposi- 
tion of a large segment of our population 
to engage in criminal acts of every con- 
ceivable kind. Again, a course in crim- 
inology is not the solution. There must be 
a concerted effort on the part of higher 
education to deal with this problem in an 
intelligent and constructive way. 

Higher education must invade the realm 
of religion, and strengthen religion in its 
efforts to make the world a better place in 
which to live. A transmission of our great 
spiritual heritage has not taken place. 
Generation after generation of school chil- 
dren and those in higher education are 
receiving only the most cursory treatment 
of the whole subject of moral, ethical, and 
spiritual values. Our failure to transmit 
the spiritual heritage of our people is due 
in large measure to the confusion which 
we have experienced as regards the mean- 
ing of the separation of church and state 
in our schools. We have interpreted this 
to mean the separation of school and 
religion, and the result of this has been 
that a teacher, at state expense, can 
espouse the cause of any philosopher or 
theorist, can indeed attack organized reli- 
gion, but he cannot in the line of duty 
openly support a religion, or religious 
ideas especially, without subjecting him- 
self to censure and without making the 
school subject to legal action to stop the 
teacher from so expressing himself. This 
confusion has in part contributed to the 
moral and ethical illiteracy of our genera- 
tion, as evidenced by what takes place in 
government, business, and the professions 
beginning at Washington and extending 
to the outermost parts of the land. 

Higher education must also give greater 
attention to the arts and to the finer ex- 
pressions of the human mind and the 
human soul. The mind of man must be 
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conditioned to love the finer things of life. 
This can come about only as our leaders, 
who are conditioned in our institutions, 
have the proper appreciation and love for 
the artistic and aesthetic expressions of 
man. 

As we invite colleges and universities to 
invade the whole realm of moral, ethical, 
and spiritual values, the wars which we 
have fought and which we are fighting 
today take on a different meaning, and it 
is not an insignificant observation that 
colleges and universities have been at war 
ever since the beginning of the Second 
World War. They are still training our 
officer personnel and working in their lab- 
oratories on the most destructive weapons 
to wage war ever conceived by man. 
These activities seem to be necessary, but 
one of the great problems of the next 
decade is how we can save the soul of 
higher education while thus engaged. 


Mental Health 


As we have observed, many of the prac- 
tical objectives of a good civilization have 
to do with human nature and human per- 
sonality. Moreover, many of them have 
to do with the attitudes of men and women 
and the poise and tranquillity by which 
they deal with the crises of our modern 
civilization. Therefore, we believe that 
higher education must invade the whole 
field of mental health and help the people 
of our country and world to obtain an 
orientation to the difficult times in which 
we live. The needs of mankind in this 
realm are demonstrated by the tremendous 
sale of books, written in many cases by 
relatively incompetent people, which hold 
some promise of giving mankind the peace 
of mind that it seeks. The minds and 
souls of men are weary, uneasy, and 
frightened; and they seek comfort and 
tranquillity. If higher education is to 
make its contribution to the solution of 
these problems, it must release itself from 
its moorings, extend its field of effort and 
make its contribution to the solution of 
the problems of the human mind. Again 
we contend that courses of study alone 
will not solve these problems. It will take 


the concerted efforts of the best minds of 
our day and generation. Not all of these 
minds, but many of them, are to be found 
in the field of higher education. This 
great human potentiality must be u- 
leashed and directed toward the solution 
of our common problems. 

In this brief paper on the problems of 
the next decade and the functions of 
higher education in helping to solve those 
problems, we have dealt with higher educa- 
tion in a thoroughly unorthodox way. In 
our opening paragraphs we attempted to 
set the stage for such a discussion by 
placing certain limitations on our analysis 
of the problems and the possible solutions 
to them. We dismissed the orthodox and 
traditional functions of higher education 
in order that we might give serious at- 
tention to the new role of higher education 
in the years that lie immediately ahead. 
In dealing with this new role of higher 
education, we assumed for it a vigor and 
healthy-mindedness that seems to be neces- 
sary if it is to perform its true function 
in the decade of the 1950’s. 

We ventured to assert that the primary 
function of higher education in the next 
decade is to redefine what we mean by 
desirable civilization, and to defend that 
civilization intelligently against the en- 
croachment of other so-called civilizations 
which have resulted in the social tensions 
of the world. We advanced the convie- 
tion that it is not only the role of higher 
education to define and defend a good 
civilization but to define the practical ob- 
jectives of such a civilization in order that 
all the forces of democracy might combine 
in an effort to accomplish these objectives. 
Our justification for calling upon higher 
education to render these services is that 
the times in which we live are unusual 
times. Dangers lie all around us. The 
disintegration and even the destruction 
of mankind are not an impossibility. 
Whether or not we save our world may 
well depend upon many things but cer 
tainly the contributions of higher educe: 
tion during the next decade will be signif 
icant. 
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How higher education is to perform its 
significant role is a difficult question to 
answer. When one realizes the modest in- 
tellectual and scholarly equipment which 
most young people bring to college and 
how much time all of us, teachers and stu- 
dents, have to devote to keeping abreast 
of eurrent responsibilities, we realize how 
little time and effort we can devote to 
looking ahead. Are we, therefore, merely 
engaging in a kind of wishfulness? We 
think not. There is still, we believe, an 
unused increment in our colleges involving 
individual teachers, research scholars, and 
students, that can be marshaled for some 
of the responsibilities we have outlined. 
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Our Task 


First, we can set ourselves the task of 
understanding the problems of the next 
decade. Such an understanding would 
make the entire educational process more 
meaningful. Moreover, we can join hands 
with teachers, research scholars, and stu- 
dents throughout the world in a concerted 
effort to develop ways and means of solv- 
ing our common problems. Finally, we 
can come out of our ivory towers and join 
hands with government and men of affairs 
to the end that all of the forces of democ- 
racy may be unified in the common task 
of creating and defending what we have 
referred to throughout these pages as a 
desirable civilization. 


College Industry Conference 


About 500 representatives from New 
England colleges and industry attended 
the fourth College-Industry Conference, 
sponsored by the Relations with Industry 
Division of the American Society for En- 
gineering Education, at the Massachusetts 
Institute of Technology. 

The conference theme was “The Engi- 
neer as an Individual.” Opening addresses 
were given by Dr. Karl T. Compton, 
Chairman of the Corporation of M.I.T., 
and Dean 8S. C. Hollister of Cornell Uni- 
versity, who is President of the American 
Society for Engineering Education. 

Principal addresses of the morning ses- 


sion were given by Morris Meister, who 
discussed the secondary school aspects of 
the engineer’s training; Jess H. Davis, 
President of Stevens Institute of Tech- 
nology, who discussed the college aspects 
of the engineer’s training; and H. N. 
Muller, who discussed the engineer’s in- 
dustrial training in his first year out of 
college. 

The afternoon session of the conference 
was devoted to three simultaneous panel 
discussions centered on the themes of the 
morning talks. Moderators for the panel 
groups were K. B. McKachron, Jr., Ralph 
A. Galbraith, and J. C. McKeon. 
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Development and Utilization of 
Engineering Talent* 


By J. C. McCKEON 
Manager, University Relations, Westinghouse Electric Corporation 


Training and proper utilization of the 
limited supply of scientific and engineer- 
ing personnel is the most critical problem 
facing our nation. The defense of our 
way of life and the re-establishment of 
any semblance of peace demand that we, 
as a nation, become strong economically 
and militarily—and remain strong. We 
must maintain a commanding lead in pure 
scientific research, engineering develop- 
ments, and industrial production. Such 
a tremendous undertaking requires trained 
personnel. The cold fact is we do not and 
will not, in the foreseeable future, have 
enough technically-trained men to meet 
industry and military needs. 


Utilization of Technical Manpower 


Members of ASEE are fully aware of 
the engineering manpower crisis. Pres- 
ident Hollister’s studies urge the estab- 
lishment of sound policies to allocate 
available technical manpower to industry 
and the military, to utilize talent effec- 
tively, as well as to encourage qualified 
high school students to enter engineering. 
The members are also familiar with the 
steps being taken by this Society, E.J.C., 
and other professional groups to bring 
the need for action to the attention of 
policy makers in industry, government, 
and the general public. The progress of 
these organizations is well-known to each 
of you. 


* Presented at the Winter Meeting of the 
American Society for Engineering Educa- 
tion, Middle Atlantic Section, Newark Col- 
lege of Engineering, December 1, 1951. 


The manpower crisis challenges each of 
us as individuals. For in the last analysis, 
this problem must be solved by the man- 
agement of each company. True, the solu- 
tion, in part, lies in the establishment of 
sound national policies. However, while 
organized groups are working at the 
national level, we must make sure we are 
doing everything possible to meet the 
situation in our own organizations. In 
the critical days which lie ahead, greater 
emphasis must be placed on the respon- 
sibilities of the individual units employing 
engineers. 

Although there are many aspects of the 
manpower problem, I shall confine my 
discussion to the development and effec- 
tive utilization of technically-trained men 
within a company. The first step toward 
a constructive personnel development 
policy is the realization that your company 
will be unable to secure all the technical 
manpower required, either through the 
recruitment of young engineers and sti- 
entists from the colleges, or by the employ- 
ment of experienced men from other com- 
panies. Although management recognizes 
the problem, generally, the tendency is to 
think in terms of the shortage affecting 
the other company and that somehow your 
company will get all the technically: 
trained men it needs. Facts do not justify 
such optimism. 

The second step is acquiring an ap 
preciation of the value of a personnel 
development program. Productivity pe 
engineer can be increased through effee- 
tive training and personnel development. 
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DEVELOPMENT AND UTILIZATION OF ENGINEERING TALENT 


The experience of enlightened organiza- 
tions has demonstrated the value of well- 
planned programs. Proper job place- 
ment, higher level of technical competence, 
better supervision, greater job satisfaction 
spell higher productivity. 

Moreover, an effective development plan 
gives assurance that the individual skills 
will be used to the best advantage. A 
properly managed program aims, not only 
to find and develop talent, but to use the 
native and acquired skills. This objective 
is accomplished by employing the young 
engineer’s present abilities at the highest 
possible level and, at the same time, de- 
velop his technical and social skills for 
positions of enlarged responsibility. To 
meet the impending crisis, the top manage- 
ment of every industrial organization must 
vigorously support an integrated person- 
nel development program. In some com- 
panies it means the inauguration of a new 
plan; in others, the realignment of exist- 
ing programs and filling-in the gaps is all 
that is required. Few companies, if any, 
can rest on their laurels and remain in 
business during the next quarter century. 

Having recognized the manpower prob- 
lem and being convinced of the value of 
personnel development, we are ready to 
translate our ideas into a program of posi- 
tive action. This brings up the question— 
what type of program should be estab- 
lished? The answer depends upon the 
nature of the company. The type of 
goods produced or services rendered, chan- 
nels through which goods or services are 
marketed, geographical location, labor 
conditions, past experience with training 
programs, calibre of present supervision, 
and management philosophy are factors 
to be considered. In most organizations, 
it is advisable to introduce the program in 
steps, particularly in companies in which 
the first line supervision is not training- 
conscious. The transition in such organ- 
vations should be gradual. 

Irrespective of the foregoing variables, 
there are a number of training and educa- 
tional areas a program should embrace. 
For a picture of what I have in mind, I 
will highlight the essential features of a 
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program for professional people which 
has proved successful in the organization 
with which I am associated. Perhaps our 
experience can serve as a point of refer- 
ence for companies interested in blue- 
printing their own professional develop- 
ment plan. 


A Personnel Development Program 


Early in the history of the company, 
through the efforts of George Westing- 
house and B. G. Lamme, a program for 
the recruitment and development of engi- 
neering graduates was inaugurated. This 
program has been consistently appraised 
and adjusted to meet changing conditions. 
Its primary objective is to develop com- 
petent people for all technical and man- 
agement positions in the company. Noth- 
ing is more fundamentally vital to the 
future of our company than a sound per- 
sonnel development program. Emphasis 
is placed on the development of broad, 
professional attitudes as well as technical 
competence. Our personnel development 
program consists of a number of individ- 
ual programs, which may be described as 
a Six Point Plan. 


I. Selection and Recruitment 


The first step in building and maintain- 
ing our organization is the recruitment of 
capable people. The great majority of 
technical and professional personnel of 
Westinghouse is recruited at the colleges. 
It is not only important to have a flow of 
new blood into the organization, but it 
must be the right type. Careful screen- 
ing of candidates from the standpoint of 
technical ability and personal qualities is 
considered essential. Ineffectual selection 
not only results in the employment of 
misfits who prove costly in terms of turn- 
over and employe dissatisfaction, but de- 
prives the company of good men who will 
be needed in the future. Men recruited 
at the colleges for positions on the first 
rung of the professional ladder are se- 
lected for their potential rather than their 
ability to become fully productive im- 
mediately. 
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Il. Initial Training 

The objectives of the Graduate Student 
Course, our initial training program, are 
to give the recent college graduate an 


understanding of the company’s organiza- . 


tion and the diversified activities open to 
him; to teach him methods of applying 
fundamental principles to the solution of 
industrial problems; and to assist him in 
finding the right type of work in line with 
his aptitudes, interests, and educational 
background. 

These objectives are accomplished 
through a series of coordinated work as- 
signments, technical and professional con- 
ferences, and individual counseling. In 
brief, the program is a process of match- 
ing men and jobs and providing each man 
with the tools to move forward. It is 
a system in which the individual plays 
a leading role in determining the nature 
of his career. 


III. Follow-up Training 


Continuous training on an informal 
basis is essential to the maximum develop- 
ment of a young engineer. Upon place- 
ment in a department, he is assigned to a 
senior engineer, who understands the prob- 
lems confronting a new man. A sym- 
pathetic approach does much to bring out 
the good qualities and remedy shortecom- 
ings. 

As the young engineer gets a “feel” of 
the work, he is encouraged to assume 
responsibility as fast as he can handle it. 
Flexibility in arranging jobs makes pos- 
sible the use of the individual’s abilities 
at the highest level. Job rotation broadens 
his knowledge, and prepares him for ad- 
vancement along technical or supervisory 
lines. 


IV. Continued Education 


Continued education is an integral part 
of the Westinghouse development plan. 
Professional employes are urged to in- 
clude both formal and informal education 
in their own self-improvement program. 
Supplementing undergraduate education 
with additional study is of particular 
value to a young engineer. It broadens 
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his background, keeps him mentally alert, 
and provides a foundation for profes- 
sional growth. Educational pursuits also 
give a sense of personal accomplishment. 

The Graduate Study Program, affiliated 
with ten universities, offers unusual op- 
portunities to combine graduate work with 
the regular job. A majority of the 
graduate-level courses are offered in the 
late afternoon or evening, although the 
well-known Design Schools, started by 
B. G. Lamme in 1912, are daytime pro- 
grams. The fields of study include math- 
ematics, science, engineering, and business 
administration. Our engineers are en- 
couraged to avail themselves of classes in 
business management, the social sciences, 
and the humanities, as well as technical 
courses. The company pays a substantial 
part of the tuition costs. 


V. Professional Activities 

Participation in engineering societies 
and civic organizations does much to 
develop the well-rounded individual re- 
quired in our organization. Contacts with 
people with different backgrounds and in- 
terests broaden the young engineer’s view- 
point. All technical graduates are urged 
to continue their engineering society af- 
filiation. Committee work engenders 4 
sense of belonging and promotes a profes- 
sional consciousness. The preparation 
and presentation of papers build self- 
confidence and give the young engineer 
recognition in the company and through- 
out the profession. Management sets the 
example by actively supporting the soci- 
eties. 


VI. Management Development 


The management talent search is a must 
for every company. Under our Six Point 
Plan, we do not have to start from seratch 
to develop executive leadership. The pro- 
gram outlined in the foregoing paragraphs 
provides the foundation and brings po 
tential leaders to the attention of manage 
ment. Our point VI, therefore, concerns 
itself with grooming men of demonstrated 
ability for positions of increased manage 
ment responsibility. 


Deve 
sity, inc 
become: 
ably o1 
“genera 
tion, sp 
training 
agers a 
operati 
organiz 
ment of 

The 
sound. 
to any | 
the dete 
ployed 
dividual! 


The ¢ 
lined g 
develop. 
to succe 
tangible 
perplex: 
most ek 
manage! 
differ f 
differen 
cess in i 
difficult 
efforts 
and ind 
graduate 
the vah 
professi: 

When 
do not | 
ability ; 
dividual 
of whick 
ance on 
employe 
ment at | 
work eac 
his hope: 
and his | 


ly alert, 
profes- 
uits also 
ishment. 
affiliated 
sual op- 
ork with 
of the 
1 in the 
ugh the 
rted by 
me pro- 
le math- 
business 
are en- 
lasses in 
sciences, 
technical 
bstantial 


societies 
much to 
dual re- 
acts with 
3; and in- 
r’s view- 
re urged 
ciety af- 
anders 
a profes- 
paration 
ild  self- 
engineer 
through- 
; sets the 
the soci- 


is a must 
Six Point 
n serateh 
The pro- 
ragraphs 
‘ings 
concerns 
onstrated 


manage 


DEVELOPMENT AND UTILIZATION OF ENGINEERING TALENT 


Development at this level is, by neces- 
sity, individualized. An engineer normally 
becomes a “specialist.” To manage cap- 
ably on the higher levels, he must be a 
“generalist.” Through horizontal promo- 
tion, special tours of duty, and leadership 
training conferences, broad-gauge man- 
agers are developed. Decentralization of 
operations and the “divisional type” of 
organization contribute to the develop- 
ment of competent executives. 

The Six Point Plan is fundamentally 
sound. Its basic principles are applicable 
to any company, large or small, although 
the details of operation and methods em- 
ployed must be tailored to fit the in- 
dividual company. 


Meeting Individual Needs 


The comprehensive program I have out- 
lined gives careful consideration to the 
development of personal qualities essential 
to suecess. Here we are dealing with in- 
tangibles which at once pose the most 
perplexing and at the same time the 
most challenging questions in personnel 
management. Although people do not 
differ from one another much, the small 
differences are of great significance. Suc- 
cess in integrating this’ human equation is 
dificult to measure. Nevertheless, in its 
efforts to increase the technical competence 
and industrial “know-how” of the college 
graduate, management must be mindful of 
the value of personal development for 
professional responsibility. 

When we employ a college graduate, we 
do not hire mechanical skill or analytical 
ability alone. Instead, we hire an in- 
dividual with many personality traits, all 
of which have a bearing on his perform- 
ance on a job. As an individual, the 
employe does not park his human equip- 
ment at the shop gate when he reports for 
work each morning. He brings with him 
his hopes and his fears, his good qualities 
and his bad traits; they are all a part of 


him. His home life and adjustment in the 
community influence his work, and the 
conditions of work, in turn, affect his 
family relations. A live, moving organiza- 
tion cannot be built without due regard 
for the needs of the individual members 
of the industrial team. 

The points I have just raised may seem, 
to some people, far removed from our 
discussion on industrial production and 
the shortage of engineers and scientists. 
Indeed, they are very close. Motivation, 
pride of workmanship, and high morale 
are the keys to productivity. Attitudes 
are significantly related to the individual’s 
response to the industrial situation. De- 
velopment programs must have high ideals 
which inspire the individual as well as 
objectives which are immediate and prac- 
tical. . 

The development and utilization of engi- 
neering talent cannot be left to chance. 
It must be carefully planned. To effect 
a program, top management must, first, 
establish a clear-cut policy concerning the 
development of professional personnel. 
This policy must then be implemented, 
through a program which provides the 
machinery, to accomplish the desired ob- 
jectives. An organized program not only 
provides the means of finding and develop- 
ing particularly talented men, but it raises 
the general level of professional com- 
petence throughout the organization. 

Whether we as a nation experience a 
series of Koreas, all out war, or a period 
of uncertain peace, we must maintain a 
state of total preparedness. Failure to 
educate, train, and properly utilize our 
greatest asset—potential leaders—would 
be national suicide. 

As individuals, and as members of a 
profession, each of us must assume a 
full measure of responsibility in the estab- 
lishment of sound policies for the con- 
servation of professional talent. 
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Engineering English: A New Strategy 


By RICHARD B. VOWLES 
Assistant Professor of English, University of Florida 


There are always a few engineers who 
find the English language both disquieting 
and alien. They take cold comfort in the 
admission of such a professional writer as 
Arthur Kober that the composition of a 
simple declarative sentence is plain tor- 
ture. They may console themselves that 
if you have an idea words won’t stand in 
your way; but they know better. Despite 
a spate of books on technical English and 
report writing, which happily indicate 
that the engineer is of all professional 
men most conscious of the need for ac- 
curate communication, alienation still ex- 
ists between the engineer and his lan- 
guage. Now it is largely up to the col- 
leges of engineering to turn this armed 
truce into an amiable partnership. 

The University of Florida is at present 
experimenting with a program of tech- 
nical English that may well be novel and 
is certainly an unusually flexible strategy. 
It is based on four fundamental assump- 
tions, that 


(1) the language is part of the engi- 
neer’s know-how, 

(2) technical English ought to be 
taught by technical men, 

(3) it ought to be taught in the engi- 
neer’s bailiwick, and 

(4) it ought, so far as possible, to be 
integrated into existent courses. 


Ideally, such a program should overcome 
any possible grudge the engineering stu- 
dent might harbor toward his language. 

The English staff in engineering pres- 
ently consists of two Ph.D.’s (in English) : 
an assistant professor with a background 
of chemistry and chemical engineering 


(8 hrs.); an instructor experienced in 
petroleum engineering (4 hrs.); and a 
graduate assistant (10 hrs.). They con- 
stitute a kind of roving team, if you like; 
their essential function is trouble-shoot- 
ing. Their dual qualification eliminates 
any taint of that condescension which 
sometimes makes the man of arts persona 
non grata in a sciences building. And well 
it is that sympathetic cooperation should 
be complete, since the college of engineer- 
ing at Florida is motivating the program 
and supplying budgetary allotment to it. 


Special Services to Engineering 
Departments 


Each department avails itself of this 
service in its special way. Civil engineer- 
ing incorporates a series of four lectures 
on basic writing problems into a seminar 
on engineering literature. Industrial engi- 
neering prefers to have a member of the 
English team spot-check a set of papers 
from time to time, in which case a frac 
tion of the grade is a writing proficiency 
score. Chemical engineering employs 
what is possibly the most interesting tech- 
nique. Sets of laboratory reports are 
intermittently turned over to the English 
staff for correction in matters of diction, 
syntax, and structure, before being gradel 
by the professor in charge of the cours. 
Individual conferences are later held with 
each student during the laboratory how. 
Consequently the intrusion is minimize 
and the young engineer learns to conside! 
his language problems in the context 0 
plant and laboratory practice. 

In addition, the English staff offer 
what it likes to call a kind of consultatt 
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service. Students in the throes of a 
seminar report are invited to bring their 
problems to the staff quarters in the engi- 
neering library. If they are unable to get 
any life into that first letter of applica- 
tion, they are offered advice. Thus, the 
report or the letter is made a “nuclear” 
situation, as latterday jargonists might 
put it. It is realistic. 

In short, the engineer is not asked to 
write the series of artificial letters, papers, 
and reports that the traditional course in 
Technical Report Writing heaps on what 
is so often an overloaded schedule. 
Furthermore, the report is not isolated 
from its functional relationship to engi- 
neering practice. We hope, here at Flor- 
ida, that the technical elective in report 
writing will be obviated by this fluid pro- 
gram which is now operative experi- 
nentally. 


Screening Test 


Such a plan as this might result in a 
fragmentary picture of writing skill. To 
prevent this and to permit an early stock- 
taking of material, the entire junior class 
of engineers is given a screening test upon 
entrance into the upper college. During 
a 1% hour period the student is required 
to proof a passage of semi-technical prose 
and to write on one of a number of con- 
troversial passages of scientific import. 
Each student, no matter what his perform- 
anee on the test, then has a brief con- 
ference with a member of the English staff 
who acquaints him with the English pro- 
gram and indicates how it may offer effee- 
tive remedy to some of his problems. 

Those students deficient in English are 
required by their departments to attend a 
refresher course, not unlike what is usually 
and unfortunately called “remedial” Eng- 
lish, Attention is given to the funda- 
mentals of English in a thoroughly tradi- 
tional way, except that the slant is tech- 
nieal and every possible use is made of 
the seientific analogy. For example, L. O. 
Guthrie’s designation of the verb as the 
“energy center” has been found useful in 
a discussion of the elementary design of a 
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sentence, and other strategies of the com- 
munications course are employed. Such 
method is surely not pandering to the 
specialized mind, but wise approach to 
poor students who, since high school days, 
have been building up a hard core of 
resistance to their language. So far, 
mimeographed materials drawn from stu- 
dent writing and scientific journals have 
been used in place of a standard text. 
At present, no more than one month of 
the course is required; from that point on 
attendance is voluntary. The theory is that 
on which most reading and speech clinics 
operate, that enforced attendance over a 
period of time militates against coopera- 
tive effort, at least in such non-eredit ac- 
tivity. This course is, however, still in a 
state of experimental flux. 

Our program, in its entirety, is part of 
the upper college. It has no bearing on 
the freshman course, where the engineer 
gets exactly the same instruction as the next 
man. Certainly it is far from our design 
to give him the feeling he is especially 
privileged or especially retarded in his 
language training. 


Make Language Conscious 


Finally, it might be observed that the 
benefit of the Florida program lies not 
in dressing up any single technical report 
or in dressing down any particular stu- 
dent, for his faulty style. It lies, instead, 
in making the entire engineering school 
language-conscious, and in improving the 
texture and tonus of engineering writing. 
The engineering faculty have shown ad- 
mirable foresight in activating a program 
which may, if successful, spread to other 
divisions of the University and may even, 
as a trial run, create wider interest. It is 
still too early to evaluate the plan in terms 
of teaching hours and profit and loss, but 
by way of interim report we might predict 
a modest success. The Florida plan has 
the strategic value of being less intrusive 
and at the same time more pervasive than 
the traditional approach. 


1 Factual Communication (New York: 
Maemillan, 1949), 212. 
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How Can ASEE Assist the Young Instructor>* 


By HENRY H. ARMSBY 
Associate Chief for Engineering Education, U. S. Office of Education 


In a paper before the Southwest Sec- 
tion of ASEE in April 1949, a condensed 
version of which is scheduled for publica- 
tion at an early date in the Journal of 
Engineering Education, your speaker out- 
lined some methods by which the colleges 
and universities can help young instruc- 
tors to grow and develop professionally. 
Other papers on today’s program have 
been devoted to the problems of the young 
instructor in learning how to teach, and to 
a discussion of teaching techniques. In 
this paper it is proposed to discuss some 
of the ways in which ASEE as a Society 
can assist the young instructor to achieve 
his full professional stature. 


Need for Professional Development 


This discussion is based upon the as- 
sumption that the young instructor we are 
diseussing is in the teaching business be- 
cause he wants to be, and that he, like 
other young men, desires to make good in 
his chosen profession. He aspires to be 
the professor, the department chairman, 
the division director, or in some eases the 
dean or the college president of tomorrow, 
just as his classmate in industry aspires to 
be the chief engineer, the general superin- 
tendent, or in some cases the manager or 
the company president of tomorrow. Of 
course, not all of our young instructors 
will become deans, nor will all of our 
young engineers in industry become gen- 
eral superintendents. Those who reach 
these high positions will do so because 
they have grown, not merely in age, but 


* Paper presented before New England 
Section, American Society for Engineering 
Edueation, October 14, 1950. 


in variety of experience, breadth of knowl- 
edge and vision, in ability to accept and 
to discharge responsibility, in awareness 
of civie duties, and the desire to help 
younger men. In other words, either 
avenue of promotion depends on_pro- 
fessional growth. 

There is widespread recognition of the 
need in industry for the engineer to under. 
stand not merely scientific principles and 
their practical applications, but also the 
social, economic, and political implica- 
tions of his work. This recognition has 
been exemplified by the Interprofessions 
Conference on Education for Professional 
Responsibilities at Buck Hill Falls, Penn- 
sylvania, in 1947, and by the findings of 
the Engineers’ Joint Council and the Engi- 
neers’ Council for Professional Develop- 
ment. 

The successful engineering teacher must 
also develop professionally, not only as an 
engineer but as a leader of men, who can 
instill in his students a spirit of scholar- 
ship and a desire to develop themselves to 
the limit of their individual capacities. 
Furthermore, the good teacher must give 
to his students knowledge of how they may 
proceed most effectively with their own 
development. The primary responsibility 
for increasing his competence as a teacher 
rests, of course, on the teacher himself, but 
his institution and his professional col- 
leagues are in a position to do a great deal 
to assist him in planning his self-develop- 
ment, and even in carrying it out. They 
should make it clear to him that he is 
expected to grow and to develop, and 
should give him opportunities to do so by 
properly orienting him to his work, by 
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HOW CAN ASEE ASSIST THE YOUNG INSTRUCTOR? 


enabling him to do post-graduate study, 
and by encouraging and assisting him to 
gain both teaching skill and industrial 
and research experience, the objective of 
which should be to improve his knowledge 
and broaden his interests, rather than 
merely to increase his income. 


The Purposes and Values of ASEE 


The young engineering instructor’s pro- 
fessional colleagues as a group are rep- 
resented by the American Society for 
Engineering Education, a Society organ- 
ized with the fundamental purpose of 
“the advancement of education in all its 
functions which pertain to engineering 
and allied branches of science and tech- 
nology, including the processes of teach- 
ing and learning, research, extension serv- 
ices, and public relations.” Its Constitu- 
tion sets forth that the Society “shall serve 
its members as a common agency of stimu- 
lation and guidance in . . . the develop- 
ment of effective teachers and administra- 
tors, the improvement of instructional 
materials and methods, of personnel prac- 
tices, and of administrative usages, the 
enhancement of professional ideals and 
standards, .. . and the cultivation of a 
fraternal spirit among’ teachers, adminis- 
trators, investigators, practitioners, and 
industrialists.” These are high ideals in- 
deed and any society which can even par- 
tially realize them can feel that it is 
making a most worth-while contribution 
to the welfare of its members. 

Nothing is quite so valuable to the be- 
ginner in any profession as the inspira- 
tion he can secure by close contact with 
the leaders of his profession. Also, noth- 
ing contributes quite so much to his ad- 
vancement as the opportunity to become 
known to these leaders, to show them his 
abilities, and to make himself useful to 
them. For the engineering teacher, there 
18 no way in which these objectives can be 
achieved better than by active participa- 
tion in the work of the American Society 
for Engineering Education, by attendance 
at meetings, by joining in discussions, by 
Preparation and presentation of papers, 
by service on committees, by holding of- 
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fice, and in general by furthering the aims 
and objectives of the Society. He can 
thus make himself known to the leaders 
of his profession and can be developing 
his own abilities in an extremely practical 
way. As in most human activities, the 
benefits he derives from ASEE well de- 
pend quite largely on the amount of effort 
he expends. 


The Young Instructor in ASEE 


In general, the instructor should start 
by making himself useful to his Branch if 
there is one in his institution, and to the 
Section in which his institution is situated. 
He has a much better opportunity to make 
himself known in these smaller groups 
than he would have by starting directly 
in the national group. If he earns a 
reputation for clear thinking, for ability 
to express himself well, for willingness 
and ability to do committee work and to 
hold office in the Section, he may rest as- 
sured that he will attract the attention of 
the national officers of the Society, and 
that his talents will be put to work for 
the benefit of the national Society, which 
will contribute greatly to his own profes- 
sional growth. Many college administra- 
tions realize this and encourage participa- 
tion in the affairs of ASEE and of the 
professional engineering societies. The 
amount and character of the teacher’s 
participation in such affairs is frequently 
given consideration in making staff pro- 
motions. Of course it is understood that 
such activities should not be looked on as 
a substitute for doing committee work 
and otherwise cooperating with his campus 
colleagues. 

ASEE is organized in such a way that 
the individual member has direct and easy 
access to the officers and the General 
Council, who administer the affairs of the 
Society. He is represented in two ways 
on the General Council, first, by a Council 
member chosen to represent the geograph- 
ical section in which his institution is 
situated, and second, by another Council 
member chosen to represent the subject 
matter division of the Society with which 
he is affiliated. The General Council 


. 
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also includes the three immediate past 
Presidents and the Executive Board, con- 
sisting of the Society’s national officers. 
The Executive Board carries on the gen- 
eral activities of the Society between meet- 
ings of the General Council, and regularly 
performs certain functions which are 
delegated to it by the General Council. 

Each member institution of the Society 
has a representative on the Administrative 
Council of the Society, and each institu- 
tion which is actively engaged in engineer- 
ing research has a representative on the 
Research Council. The chairmen of these 
two councils are ex officio vice-presidents 
of the national Society, and therefore 
members of the General Council and the 
Executive Board. This democratic form 
of organization makes it possible for 
teachers of any academic rank to become 
officers of the Society, members of the 
General Council, or officers of Divisions, 
Sections, or Branches. 

Any member can offer a paper for 
presentation at the annual meeting or at 
a Section, Branch, or Division meeting, 
by merely sending a copy of his paper 
to the chairman of the Division, Branch, 
or Section concerned, many of whom rely 
on voluntary contributions in formulating 
programs. In addition to this, any mem- 
ber may submit a paper to the publication 
committee of the Society for publication 
in the Journal of Engineering Education 
regardless of whether or not the paper 
has been presented at a formal Society 
meeting. 


How ASEE Now Helps the Young 
Instructor 


The Journal of Engineering Education, 
the official publication of ASEE, con- 
stitutes a veritable storehouse of useful and 
inspiring articles about various aspects 
of engineering education. The young in- 
structor might well be a “cover-to-cover” 
reader of this journal, since even articles 
about some other phase of engincering 
education than the one in which he is 
particularly interested contain valuable 
suggstions which the young instructor can 
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utilize in his own classes. An outstanding 
example is found in the article entitled 
“Tnterdepartmental Cooperation for Better 
English” in the June 1950 issue, in which 
Professor Mack of Lehigh University out- 


" lines the methods used in his institution 


in an organized effort to have every 
teacher actually do something about in- 
proving the quality of English used by 
his students. Any young instructor who 
reads this article should be inspired by 
it, and many will probably wish to adopt 
some of the methods discussed. Further. 
more, the idea of interdepartmental co- 
operation which is set forth in this article 
has valuable implications for other parts 
of the engineering curriculum as well as 
for the courses in English. 

The Society has published a “Manual 
of Effective Teaching,” which was pre 
pared by a Society committee. This 
Manual contains many valuable sugges- 
tions which will greatly assist the young 
instructor in organizing his work, in plan- 
ning his courses, and in self-evaluation 
of his effectiveness as a teacher. 

The Society each summer sponsors one 
or more summer schools for engineering 
teachers. Each summer school is spon- 
sored by one of the subject-matter divi- 
sions of the Society, and is devoted to 
lectures, discussions, and exercises looking 
toward the improvement of the teaching 
of that particular part of the engineering 
curriculum. The primary emphasis of 
these summer schools is on the develop- 
ment of the teacher, and in general teeh- 
nical engineering papers are avoided. 

Since April of 1949 ASEE has hada 
national Committee for Young Engineer- 
ing Teachers, under the chairmanship of 
Professor F. L. Schwartz of the Univer- 
sity of Michigan. This committee was 
appointed because of a feeling on the 
part of many that there was a need for 
some mechanism by which the young 
members of the Society could find mor 
direct assistance, expression, and resp0l- 
sibility in the advancement of themselves 
and of the Society. The committee has 
defined its objectives as: 
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A. An understanding of the general 
goals and responsibilities of the two 
professions which every teacher of 
engineering follows, engineering and 
education. 

B. Orientation into the history, the lore 
and the “unwritten laws” of the dual 
profession of engineering education. 

C. An acquaintance with the most ef- 
fective instructional materials and 
methods, with methods of evaluating 
student achievement, and with the 
elements of counseling and student 
guidance. 

D. Guidance in his personal profes- 
sional development both as an engi- 
neer and as a teacher. 

E. A means of exchanging ideas with 
his contemporaries. 

F. Stimulation. 

G. Dissemination of knowledge. 


Two meetings of younger teachers were 
held in connection with the 1950 annual 
meeting of the Society in Seattle. Pro- 
fessor Schwartz has suggested that if 
sufficient interest develops among the 
younger teachers the group may at some 
future date apply for Division status in 
the Society. 

ASEE now has a Committee on the 
Improvement of Teaching under the chair- 
manship of Vice President Grinter. It 
is hoped this Committee will develop some 
definite, concrete, and worth-while pro- 
eedures which the Society can use and 
endorse toward this end. The Society has 
also been asked to name participants in 
anational conference on the improvement 
of college teaching, which is being organ- 
ized jointly by the American Council on 
Education and the United States Office 
of Education. 

There is no reason why a Section may 
not have similar committees, and other 
Sections might profitably follow the ex- 
ample of the National Capital Area Sec- 
tion in its annual meeting last spring. 
The theme of this meeting was “The Im- 
provement of Engineering Teaching.” 
Papers were delivered by the Dean of a 
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College of Education, the head of a De- 
partment of Psychology, and a Training 
Specialist in the U. S. Navy Department 
who was formerly a Professor of Speech. 
These papers were all top-notch presenta- 
tions and were followed by active diseus- 
sion from the floor, in which many of 
the younger members of the Section par- 
ticipated. The members of the Section 
considered it a highly successful meeting, 
and felt that it served as an inspiration to 
all present to really try to do something 
about improving themselves as teachers. 
The paper by the Dean of Education has 
been sent to the publications committee of 
the national Society with a recommenda- 
tion that it be published in the Journal 
of Engineering Education. 


What More Can ASEE Do For the 
Young Instructor? 


Some ways in which ASEH, both na- 
tionally and in the Sections, can still 
further help the young instructor might 
be suggested. 


1. More local Branches could be estab- 
lished to serve as forums for both the 
younger and the older members of the 
profession, with special emphasis on stim- 
ulating younger instructors and broaden- 
ing their horizons. 

2. More summer schools for engineering 
teachers could be conducted, with major 
emphasis upon such subjects as teaching 
methods, teaching aids, evaluation of stu- 
dent achievement, teacher rating devices 
and methods, and evaluation of effective 
teaching. 

3. National or local committees could 
prepare and circulate technical and cul- 
tural reading lists for young instructors. 

4. Groups of young instructors might 
be encouraged to study the history of engi- 
neering. 

5. National and_ sectional meetings 
might devote more time to discussions of 
the engineering teacher as a_ technical 
writer, as a consulting engineer, as an 
educational administrator, and of his rela- 
tions with industry. 


398 


6. National and local committees might 
be appointed to study the implementation 
of the aims and objectives of the Society, 
stated in Article I of the Constitution as 
“the adjustment of curricula and educa- 
tional processes to changing conditions,” 
“the development of effective teachers and 
administrators,” “the improvement of in- 
structional materials and methods, of per- 
sonal practices, and of administrative 
usages,” “the coordination of institutional 
aims and programs,” “the cultivation of a 
fraternal spirit among teachers, admin- 
istrators, investigators, practitioners, and 
industrialists.” 

Most of these services can be rendered 
effectively by Sections and Branches of 
the Society as well as by the Society as a 
whole. If the Sections and Branches will 
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render these services, especially to their 
younger members, they will strengthen 
not only the individual member but the 
national Society and the institutions it 


serves. 


Conclusion 


The American Society for Engineering 
Education is doing a great deal to assist 
the young instructor to attain true profes- 
sional status. The Society can do more 
than it is now doing. It can be especially 
effective in the Sections and Branches 
because of closer and more intimate con- 
tacts. The ultimate effectiveness of the 
Society in helping young instructors will 
depend in the final analysis on how much 
the young instructors help the Society. 


In the News 


National Science Foundation Grants 


The National Science Foundation has 
made travel grants to four American 
mathematicians to permit their attendance 
as members of the United States delegation 
to the First General Assembly of the In- 
ternational Mathematical Union in Rome, 
Italy, March 6-8, 1952. These are the 
first travel grants to be made under the 
Foundation’s program to provide for the 
attendance of American scientists at in- 
ternational scientific meetings. 


Russell S. Poor, Chairman of the Uni- 
versity Relations Division of the Oak 


Ridge Institute of Nuclear Studies, has 
taken a year’s leave of absence to join the 
National Science Foundation. Dr. Poor 
will head the Research Education Section 
of the Division of Scientific Personnel 
and Education of the NSF. 


The National Science Foundation has 
announced approval of 28 research grants, 
totaling $410,000, in the field of the bio- 
logical sciences. This is the initial group 
of grants which will be made under the 
Foundation’s program for support of 
basic research in the sciences. 
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“Life is Short. 


We Need to Make it Broad” 


By CLEMENT J. FREUND 
Dean, College of Engineering, University of Detroit 


The late and revered Robert Doherty 
had many trenchant things to say about 
engineering education. For example, 
“One of the greatest deficiencies of engi- 
neering courses in this country, in my 
opinion, has been the lack of cultural 
balance. Where such a balance has not 
existed the student’s intellect has been 
literally starved for the vitamins of 
humane appreciation, thus leaving him 
with what might be called technical rickets 
—a wooden interest in things outside his 
technical field.” 

Whenever the chairman or the pres- 
ident, or even the chief engineer of any 
one of our great American corporations 
stands up to talk about engineering educa- 
tion, he pounds the table and insists that 
engineering education must be broad. 

And we engineering educators eagerly 
nod approval. We read about the need 
for broad engineering education in the 
“Report of the Committee on Educational 
Survey” of the Massachusetts Institute of 
Technology; we read about it in the “Re- 
port of Committee on Engineering Educa- 
tion After the War,” in the “Report of 
Committee on Aims and Scope of Engi- 
neering Education,” and in the “Report 
of Investigation of Engineering Educa- 
tion.” And we expect to read about it 
when Dean Hollister’s new committee re- 
ports to the Engineers’ Council for Pro- 
fessional Development. Everywhere, all 


the time, our thoughtful leaders talk to 
us about the necessity for broad education. 
And we say to ourselves, “I agree with 
them exactly, only they say it so much 
better than I could.” 


Practice What We Preach 


But do we always “suit the action to the 
word’? 

Observe a typical engineering dean. He 
has just returned to his office from a na- 
tional engineering convention at New 
York or Washington or somewhere. In 
the course of his address at the conven- 
tion he raised his arm on high and de- 
clared in a booming voice, “If our students 
are to attain to their proper stature in 
their engineering careers, we must see to 
it that they get a broad grounding in the 
humanities as well as in technology.” 
There was generous applause. 

First in the line of visitors to the dean’s 
office, now that he is back, is the chairman 
of his department of electrical engineer- 
ing. The chairman is looking for an as- 
sistant professor. The chairman is speak- 
ing. “Here is a man with about five years’ 
teaching experience. He has a master’s 
degree, and earned a degree in liberal arts 
before he ever studied engineering; philos- 
ophy or political economy or something of 
the sort. He has been chief engineer in 
a company which manufactures all kinds 
of control equipment. He has had ex- 
perience in the telephone game, and he 
has even had a try in power utilities. He 
is widely travelled and has had his finger 
in a great many civie pies. He is highly 
recommended.” 

The dean displays no enthusiasm. He 
says “Humph.” 

The electrical engineering chairman has 
not succeeded in assembling too many ap- 
plications, but he proceeds hopefully. 
“How about this fellow? He has a bril- 
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liant record. He’s been teaching about 
five years too. He studied for the master’s 
degree and then went on for his doctorate. 
He prepared a masterful dissertation on 
‘Substation Protection by Power Carrier 
Methods.’ 
with research. This is a schedule of his 
publications. The titles all refer to sub- 
station protection. He seems to be some- 
thing of an authority.” 

“That’s more like it,” remarks the dean, 
and a bright gleam appears in the eyes 
of both men. 

Could not the dean and the chairman be 
any two of us engineering educators? 
We talk big about broad education, but we 
seem to forget all about it when we hire 
or promote faculty men; or when, in our 
early years, we are getting ourselves 
ready. 

Or perhaps we don’t forget; perhaps we 
have thought the matter through and have 
made the following assumption: 


We can accomplish the broad education 
of our students by making them study 
a variegated pattern of subject matters; 
even when each item of subject matter 
is taught by a specialist in his restricted 
field of electronics or economics or fluid 
flow. 


I strongly suspect that the assumption 
is not valid. 


Broad Outlook Necessary 


Although I am by no means qualified in 
the philosophy of engineering education, 
I find myself again and again confronted 
by the question: can teachers turn out 
broadly educated young engineers if the 
teachers themselves are not broad in out- 
look, in experience and in education? 

Perhaps I may be permitted to cite my 
own experience; after all, it is the only 
experience I have had. In my college 
days I pursued courses in political econ- 
omy, history, economics, psychology and 
the like. I can testify that there was no 
abundance of broad or liberalizing value 


in these courses as such; nor in any com- 


bination of these courses. 


Since then he has been busy © 


“LIFE IS SHORT. WE NEED TO MAKE IT BROAD” 


The broad or liberal influence was ex- 
erted by the liberally cultivated teachers; 
men who had learned about the great lead- 
ers of all ages, who understood the motives 
and ideals which inspire the inhabitants of 
the world; men who had studied and 
worked with men and women of many 
different backgrounds and experiences jn 
various territories and environments, 

Possibly we have been spellbound by 
the glamour and fascination of the grad- 
uate schools. Graduate study and re. 
search in engineering are quite the fashion, 
If any one of us is not exercised about 
them, he loses a vast amount of face. This 
is as it should be. The graduate schools 
and research centers are the inspiration 


nd the fountain head of much of engi- 


neering progress. And so it is, I suppose, 
that we hire specialists who can teach the 
graduate courses; and we fondly hope that 
broad undergraduate education will come 
out of it all, somehow, as a by-product. 

But is not the tail, perhaps, beginning 
to wag the dog? Last year there were 
18,522 graduate students of engineering 
in the United States; however, there were 
142,954 undergraduates. 

Should we not beat up our courage be- 
fore long and squarely face the issue! 
Have not the objectives and the methods 
of graduate and of undergraduate in- 
struction become so divergent that one 
man can hardly be expected to do a good 
job in both? 

In the graduate school, we train the 
specialist * in technology; in heat meas- 
urement, in viscosity or in vibration. The 
narrower and more restricted the field of 
work, the more expert, presumably, the 
student will become. And the narrower 
and more restricted the field of the teacher, 
the more effective, presumably, will be his 
teaching. 

Undergraduate Teachers Should 
Be Versatile 

In the undergraduate college of engi 

neering, on the other hand, we strivt 


*This appears to be prevailing practice 
in spite 


of occasional insistence in somt 


quarters upon broader graduate programs 
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principally, to develop a man who pro- 
poses to become an engineer. We want 
him to have a grasp of the basic or 
elementary principles of engineering, and 
to know how to apply these principles 
to any ordinary situation to which they 
are pertinent. And we want him to grow 
into a citizen of broad understanding, in- 
formation and interest. Hence, the ideal 
undergraduate teacher should doubtless 
be versatile in his engineering competence 
and experience, and a cultivated man of 
the world. 

It may well be that we shall never fully 
succeed in fitting together graduate and 
undergraduate instruction. But why not 
try? In October, President Killian ad- 
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dressed the annual meeting of the Engi- 
neers’ Council for Professional Develop- 


ment. He told them that the teacher 
of humanistic subjects must have status 
and privileges in the schools of tech- 
nology equal to the status and privileges 
of the teacher of science and engineering. 
Should we not paraphrase his injunction 
and insist that the versatile and broadly 
cultivated engineering teacher shall have 
status and privileges equal to the status 
and the privileges of the technological 
specialist ? 

If we could accomplish that much, . the 
solution of our problem might at least be 
in sight. 


College Notes 


A grant of $400,000 to the Massa- 
chusetts Institute of Technology from 
the Edwin Sibley Webster Foundation to 
esteolish an Edwin Sibley Webster Pro- 
fessorship of Electrical Engineering was 
announced by Dr. Karl T. Compton, 
Chairman of the Corporation of the In- 
stitute, 


A special program in the colloid chem- 
istry of Elastie High Polymers in Science 
and Industry will be held at the Massa- 
chusetts Institute of Technology from 
June 16 to July 5. 

The course is planned to present to 
those actively engaged in the production 
and industrial applications of natural and 
synthetic elastomers the latest information 
on the chemical composition, structure, 
and production of elastic high molecular 
colloids of organic and inorganic composi- 
tion. 


The appointment of Malcolm S. McIlroy 
as assistant dean of the College of Engi- 
neering at Cornell University effective 
July 1, was announced by President Deane 
W. Malott. McIlroy was graduated from 
the electrical engineering course at Cornell 
in 1923 and received the doctor of science 
degree at M.I.T. in 1947. Before join- 
ing the Cornell staff in 1947, he was with 
the General Electric Company, Schenec- 
tady, and the Central Hudson Gas and 
Electric Corp., Poughkeepsie. He also 
taught at M.I.T. and during the war was 
assistant director of the M.I.T. Radar 
School. 


Development of an educational program 
designed to spread information on the 
facts and future of atomic energy was an- 
nounced by Michigan State College. 

College officials said the first phase of 
the program would be a two-day con- 
ference titled “Atomic Energy and the 
Future” scheduled May 20-21. 


| | | | 


“The Infinite Sphere’* 


By ALBERT E. SANDERSON 


Associate Professor of Drawing, Northeastern University 


In order for a student to become pro- 
ficient in the use of Multi-View Drawings 
it is necessary that he understand thor- 
oughly the relationships between the vari- 
ous views. I have long been in search of 
a better way to illustrate these relation- 
ships. 

The classical method for obtaining the 
necessary views is through the medium of 
the “Glass Box.” In this method the ob- 
ject to be drawn is placed at the center 
of the box. Projectors are then drawn 
from the object, intersecting the trans- 
parent sides. These points of intersection 
are connected to form the views and the 
sides of the box are then developed. 

It must be conceded that this method, 
though thoroughly artificial, is a con- 
venient and satisfactory method of obtain- 
ing the principal views. 

Though considerable mental concentra- 
tion is required, the student is generally 
able to visualize similar steps leading to 
the solution of primary auxiliary view 
problems. 

It will, however, be generally admitted, 
I think, that in the matter of illustrating 
oblique (i.e., secondary auxiliary) views 
the “Glass Box” Method leaves much to 
be desired. The task of visualizing the 
unfolding of two auxiliary planes is a 
difficult one even for a drawing instructor 
and an almost impossible one for an in- 
experienced student. 


*This paper presented at the Drawing 
Conference of the Fall Meeting of the New 
England Section of ASEE at the University 
of Rhode Island on October 13, 1951. 


Direct Method 


Of recent years the Direct Method of 
teaching Multi-View Drawing has achieved 
some popularity. This is the method in 
which the observer looks directly at the 
object and draws that which he sees, using 
any preferred position of the eye. This 
method does away with the planes of pro- 
jection entirely, employing only reference 
planes from which to take measurements 
when working between views. This is the 
method in use at Northeastern and it has 
been found particularly satisfactory in 
correlating Descriptive Geometry with 
some parts of the Engineering Drawing 
Course. 2 

In using the Direct Method, as men- 
tioned previously, the eye of the observer 
is free to move to any desired location. 
In order for the rays to approach parallel- 
ism the distance from the object is gen- 
erally assumed to be infinite. As one 
visualizes this roving movement of the eye 
the surface generated is seen to be that 
of a sphere. 

I have designated this spherical surface 
as the “Infinite Sphere.” In the pages 
which follow I have drawn the sphere and 
plotted views upon its surface. It is, at 
least from a theoretical standpoint, pos 
sible to illustrate in this manner any multi- 
view problem in Engineering Drawing 0 
Descriptive Geometry and to have the 
entire solution visible in pictorial form 
We are thus relieved of the necessity for 
traveling around corners to get from one 
view to another and all views assume theit 
proper spatial relationship. What is most 
advantageous is the fact that the studes! 
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‘*THE INFINITE SPHERE’’ 


is able to look at a pictorial of this type 
and to connect it without difficulty with 
his drawing. 

With the eye at infinite distance the 
radius of the sphere also becomes infinite, 
so that, within the limited area of each 


view, the surface may be considered a flat 


plane. 


Illustrations for Classroom Instruction 


The drawings which follow are samples 
of the type of illustration which may be 
used in classroom instruction. 

Fig. 1(a) shows the three principal 
views of a cut block. There is no definite 
orientation to the pictorial. Each of .the 
views may be made to serve as top, front, 
or right and left side views by rotating 
the page. The ninety degree relationship 
between views is thus clearly established. 
This picture also shows, for example, why 
it is possible to draw a side view either in 
its normal position adjacent to the front 
view or in the “second position” adjacent 
to the top view. Fig. 1(b) is a multi-view 
drawing of the same object. 

Fig. 2(a) shows the principal views to- 
gether with a primary auxiliary view. A 
reference plane has also been drawn in. 


FIG. (a) 
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Note that this plane touches the right hand 
side of three of the views and in each of 
these the plane is seen on edge in Fig. 
2(b). This illustration is useful in dem- 
onstrating that the width of the auxiliary 
view may be obtained from any view in 
which the reference plane is seen on edge. 
As in the previous illustrations there is 
no definite orientation to the pictorial. 
By rotating the figure the three common 
types of auxiliary views may be illustrated 
and in each position the reference plane 
will be seen in its proper place. 

Fig. 3(a) shows that it is possible, on 
the surface of a sphere, to show the prin- 
cipal views, a primary auxiliary view and 
an oblique view, together with the neces- 
sary reference planes and have the picture 
easily readable. It also seems much 
simpler to connect a pictorial of this type 
with the working drawing than by previous 
methods. This illustration may also be 
rotated to show how the edge views are 
obtained when horizontal, frontal or pro- 
file principal lines are used as the direc- 
tion of sight. 

It is believed that this type of illustra- 
tion will be found most useful when made 
up into permanent drawings for display 
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purposes. It is not easy for an instructor 
to sketch on the blackboard a problem 
on the surface of a sphere unless he has 
made a preliminary trial, since the proper 
relationships between views are not easily 
obtained. 
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AUXILIARY 


FIG... “2162 


This idea was suggested by the Celestial 
Sphere which is used in Astronomy— 
particularly that phase of Astronomy used 
in Higher Surveying. It may be shown 
that certain problems in Descriptive Ge- 
ometry have a close relationship with 
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similar problems in Spherical Trigonom- 
etry when represented on the surface of 
a sphere. This is an angle which would 
seem to be worth further investigation. 


Conclusion 


In conclusion, let me say that what I 
have presented here represents no cure-all 
for lack of aptitude, but it does, in my 
opinion, present the basic principles of 
Multi-View Drawing in better fashion 
than by previous methods. I have been 
very much surprised to find that the “In- 
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finite Sphere” has been as much help to 
the teacher as to the student. 

As a further extension of this idea it 
seems likely that solid or transparent 
plastic spheres might be used to advantage 
with the problems worked out on the 
surface. A sample sphere may be seen 
on the platform. 

It is to be hoped that drawing in- 
structors in other institutions will give this 
method a trial and that we may have a 
worthwhile discussion of its merits at some 
future date. 


College Notes 


L. E. Grinter, Vice President of the 
ASEE and formerly Vice President of 
Illinois Institute of Technology, has an- 
nounced his appointment as Dean of the 
Graduate School and Director of Re- 
search at the University of Florida. At 
Gainesville, Dean Grinter will assume re- 
sponsibility for a graduate student body 
of 1500 students and a research program 
involving an expenditure of several mil- 
lion dollars annually.- He expects to take 
up his new duties at the beginning of the 
fall semester. For the past two years Dr. 
Grinter has been consultant to the Board 
of Control for Southern Regional Educa- 
tion and is now a member of the Board’s 
Commission on Graduate Studies. Dr. 
Grinter came to Armour Institute of Tech- 
nology in 1937 to organize the graduate 
school and to serve as its first dean. With 
the merger of Armour and Lewis Insti- 
tutes he became the first vice president of 
Illinois Tech and was responsible from 
1940 to 1946 for the Institute’s coordinated 
educational and research program. Dur- 
ing this period Illinois Institute of Tech- 
nology developed its College of Liberal 
Arts, its Extension Division for educa- 
tional cooperation with industry, its scien- 
tifie research options, its management op- 
tions, and its industrial safety program. 
Several major departments were also es- 
tablished including metallurgical engineer- 


ing, naval science, biology, food engineer- 
ing and psychology including the Institute 
for Psychological Services. The distine- 
tion of the faculty assembled under the 
leadership of Dean Grinter has attracted 
national attention. 

Since 1946, Dr. Grinter has been re- 
search professor of civil engineering and 
mechanics at Illinois Tech. He has also 
served as chairman of the Panel on Equip- 
ment and Construction for the Depart- 
ment of Defense in Washington and in 
this work he has had the assignment of 
developing cooperation between the Army, 
Navy and Air Force in the field of re- 
search. Since 1948 he has been a con- 
sultant to the Research and Development 
Board on the resistance of structures to 
Atomie explosions. 

The writings of Professor Grinter in- 
clude numerous scientific monographs and 
a half dozen books in the fields of struc- 
tural engineering and mechanics. He also 
writes articles on graduate and under- 
graduate education. Under Dr. Grinter’s 
direction two major ASEE committee re- 
ports are now approaching completion— 
one is a study of graduate education and 
the other a report on improvement in the 
teaching of undergraduate students. In 
this Society he was responsible for the or- 
ganization of the Graduate Division and 
served as its first chairman. 
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The Place of Cooperative Education in 
Modern Industry* 


By C. R. OSBORN 


Vice-President, General Motors Corp. 


The subject of my remarks today is 
“The Place of Cooperative Education in 
Modern Industry.” Because of the un- 
easiness which is evident on every side, 
among our students and, in fact, every 
strata of our people, brought about by 
world conditions and our internal situa- 
tion, perhaps I should talk about coopera- 
tive engineering and its place in our 
modern world. Such an all-encompassing 
subject provides a wealth of material to 
consume hours of your time and not too 
profitably. either, because I must admit 
that I am as confused as many of you on 
the proper answers to these complexing 
problems. However, they will have to be 
dealt with and undoubtedly will be dealt 
with by some of the graduates of our co- 
operative schools, who by reason of their 
character, their method of education and 
their habit of dealing honestly and directly 
with facts, are peculiarly well equipped 
to assume these responsibilities industri- 
ally, politically and otherwise. 


Living in a World of Change 


I am sure of one thing which permits 
of no argument, that we are living in 
a world of phenominal change and the 
sooner an individual is brought face to 
face with realities, with facts as they are, 
the more we can expect of him and his 
valuable contribution to himself and to 
the world community. Speaking from a 


* Presented at a special Centennial event 
entitled, ‘‘A Day on Co-operative Educa- 
tion’’ at The Technological Institute, North- 
western University, November 8, 1951. 


technological point of view, no set of text- 
books ean possibly be kept abreast of the 
rapid phenominal changes as they have 
occurred over the past few years. To 
give you a few examples; several weeks 
ago I visited our Allison Division where, 
among other products, we make turbo-jet 
engines. I was shown a new engine which 
had just completed it first few hours of 
operational tests and had proved to be one 
of the highest thrust engines ever to have 
been designed and produced in the world. 
It had not then started what we term its 
“type test.” Later in the day, our engi- 
neers showed me some new designs which 
when completed would, beyond any ques- 
tion of doubt, obsolete the engine that I 
had just seen. In fact, it is a common 
saying among our Allison people, working 
in this jet engine field, that by the time 
you have an engine through the Model 
Shop and can see it in the flesh, it is 
already obsolete. How can such rapid 
change in progress be adequately covered 
in our text-books. 

Today in our diesel locomotives, we 
regularly obtain 750,000 to 1,000,000 miles 
on our pistons and cylinder walls before 
re-boring is necessary. A few years ago 
we were quite happy when we realized 
100,000 miles before replacement. 

One of Mr. Kettering’s favorite stories 
relates to an experience he had several 
years ago. He happened to accompany 
one of our noted educators through a dis- 
play set-up in a Detroit hotel in connection 
with an SAE Convention. We had one of 
our new diesel engine pistons in this dis 
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play. The educator stopped and ex- 
amined the piston very closely and finally 
asked Mr. Kettering if it had ever been 
used in any application. Ket replied in 
an off-hand manner, “Oh yes, it is used in 
all of our diesel engine applications to 
railroad motive power.” The educator 
then inquired as to how much success we 
had with this piston; and when Ket re- 
plied it was tremendously successful, his 
friend stated that it just couldn’t be so. 
He pointed out numerous design features 
that were in conflict with every known 
principle of good piston design and finally 
said, “Ket, if that piston works, we will 
have to throw away every text-book in the 
country” Ket said, “Well, John, the 
engine that uses this piston hasn’t read 
the text-books.” He said, “All we did was 
to act as an errand boy. We made up 
one set of pistons, put them in the engine, 
ran them a while and asked the engine 
how it liked them. We took them out and 
looked at them and the answer was quite 
evident—the engine didn’t like them. We 
made another set and the engine liked 
them a little better. Acting as errand boy 
we trotted back and forth with new sets of 
pistons until finally the engine said, ‘I 
like this piston design just fine,’ and that, 
my friend, is the piston you see there.” 
Ket then said, “John, by the way, have 
you ever been a piston in a diesel engine?” 
And that ended the argument. _ 

In our gasoline engine designs, chemical 
improvement in fuels, or, in other words, 
higher octane gasolines obtained through 
advanced cracking processes and additives 
such as ethyl, have until recently provided 
the entire foundation for our development 
work in obtaining increased horsepower 
and improved economy in engine per- 
formance. 

Now we are accomplishing the same re- 
sult through unusual designs of compres- 
sion chambers and piston crowns, the re- 
sults of which we can and do measure in 
what we call mechanical octanes. Mechan- 
eal octanes are just as effective as chem- 
ileal octanes and save the vast sums of 
Money required to obtain high chemical 
oetanes in fuel. We are now looking for- 
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ward to engines with compression ratios 
of 10 to 12, without having to pay the 
excessive investment penalty of very high 
chemical octane fuels; and which in turn 
will so improve the economy of our engines 
that they represent the equivalent of vast 
discoveries of new oil basins. Again, so 
much progress is being made in this field 
that the text-books cannot currently be 
kept up-to-date. 

In the chemical field, materials are being 
created which displace cotton, silk and 
wool at a lower price, and with better 
functional values. 

In the atomic field, no one knows—good 
or bad—what is in store for us. We do 
know, however, that if the use of atomic 
energy can be confined to peaceful ends, 
unbelievable results will be accomplished 
in new applications of this powerful 
source of energy. 


A Great Change in Industrial Relations 


There is also a great change which has 
occurred in the last decade in our human 
or industrial relations, as we call them. 
All of our young men starting a career 
in any type of industrial enterprize would 
do well and, in fact, must keep abreast of 
the thinking and attitude of our working 
people. They must recognize that their 
ideas, aims, and ambitions will have to be 
dealt with fairly and intelligently and 
politically with the world condition such 
as it is today. 

It is to be hoped that our Universities 
through their curricula will provide the 
proper emphasis on the world’s political 
problems to insure at least an understand- 
ing of the significance of world events as 
they occur; and with this understanding, 
that this host of young men, turned out 
by our Universities everywhere, will as- 
sume their rightful and proper responsibil- 
ity in the selection of their leaders to deal 
intelligently with these all-important world 
and internal political problems. 

Summarizing, it does seem to me, with 
the rapid change in every field of human 
activity which is so prevalent today, that 
we have an important problem to deal 
with, in our educational system which can- 
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not be adequately handled by the normal 
college curricula. I do believe, however, 
that our cooperative system of education 
provides an important and unique op- 


portunity for the young man starting a. 


career today, an opportunity to keep 
abreast of these developments.in the spe- 
cialized field he may select and an op- 
portunity that is not so readily available 
to him in any other way. 

I don’t want to leave the impression that 
I discredit the books or educational meth- 
ods now in use in our Universities, co- 
operative or otherwise. After all, the jet 
engine as we now know it didn’t appear in 
full bloom as a finished product on our 
design tables and Model Shops overnight. 
Our engineers obviously had to have a 
thorough grounding and understanding of 
basic thermo-dynamics which they ac- 
quired in some University, before they 
could even understand what goes on in a 
jet engine. And, even so, it is generally 
recognized, we still know very little of all 
the things happening in a jet engine when 
it is turning out such tremendous horse- 
power. I should like to mention in pass- 
ing, however, that the youngster studying 
thermo-dynamics in a University has a 
tremendous advantage, if, in his shop 
work he is exposed to jet engine design 
and performance, concurrently with his 
University studies. I did not have this 
opportunity when I was in school, and 
thermo-dynamics as a result was a pain- 
in-the-neck to me instead of the very vital 
and tremendously interesting study it 
could have been. 

My experience with hydraulics was the 
same. When we started this course, our 
professor stated that we could not expect 
to memorize all of the hydraulic formulae 
that we would encounter in the book; but 
he did state that he wanted us to under- 
stand the formulae and its application, to 
the extent that when we had a problem to 
be solved, we could go to the book, select 
the proper formula and apply it correctly. 
Therefore, whenever we had an examina- 
tion, we were permitted to use any books 
or notes that we had available. The Pres- 
ident of Purdue University told me of an 


experience that they had had in one of 
their hydraulics examinations. In their 
school they also permit their students to 
use any text-books or notes they have 
available in answering their examination 
questions; in fact, their hydraulics pro. 
fessor told his class that they could use 
anything in the examination that any 
student could carry into the room on his 
back. The next day, one of the students 
came into the room carrying the previous 
year’s hydraulic genius on his back. 

But to return to my point, I think the 
cooperative school should give to their 
students just as thorough education and 
understanding, as a full-time school, on 
all of the basie subjects, such as phys- 
ies, mathematics, chemistry, electricity, 
strength of materials, machine design, and 
all of those basic sciences and laws on 
which all research and design progress, 
must be based. In this respect I have no 
complaints or suggestions to offer, because 
with the faculties we have in our schools 
and with our advanced text-books, I think 
that our students’ education is in good 
hands. 

Nor do I want to leave the impression 
that I discount the tremendous value of 
our straight-time schools and the produ¢t 
they turn out, such as MIT and all the 
other fine educational institutions whieh, 
in fact, constitute the great proportion of 
our technical schools. We must not dis 
count the fact that any engineering grad- 
uate, to be worth his salt, must understand 
the basic sciences, must of necessity, by 
reason of his engineering education, learn 
to think straight and to think honestly. 
And it does appear to me that schools 
operating on a full-time basis have 4 
better opportunity within their student 
and post-graduate body, to better carry 
on basie research activities, for whid 
there is a very great need in this country 
by reason of our political and economlt 
position of world leadership. 

The cooperative school need not shy 
away from basic research; nor do the 
indeed. But it seems to me that they tend 
more toward that equally important 
of applied science. 
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Now, since I have indicated that I feel 
an excellent job is being done in the 
purely educational field in our cooperative 
universities and have stressed so much the 
inadequacy of text-books to keep pace 
with the rapidly changing field of great 
engineering complexity and advance, you 
might reasonably ask what do I propose 
doing about it. I have two suggestions to 
make; one of which has to do largely with 
industry’s responsibility in this educa- 
tional job and the second with a proposal 
to the universities for their consideration. 


Suggestions for Cooperating Industries 

While a Co-op student at the University 
of Cincinnati, I spent the first year and 
a half in a Heat-treating Department, be- 
eause the Foreman liked my work and the 
school coordinator couldn’t do anything 
about it, nor could I. I learned all there 
was to know in this department in six 
weeks and should have been ‘moved on. 
Perhaps this type of situation has im- 
proved importantly over the years, and 
I am sure, it has; but I am equally sure 
that, as Plant Manager, I could have seen 
to it that a much better job was being 
done in intelligent rotation of jobs for our 
co-op students, so that they would have 
been provided with a thorough and well- 
rounded education with up-to-date knowl- 
edge of engineering and manufacturing 
practices that cannot be obtained in text- 
books, and which actually was the objec- 
tive that Dean Schneider had in mind 
when he created the Cooperative Plan of 
Engineering Education. I have the fol- 
lowing suggestions to make, and I make 
them with the knowledge that some of 
them have been part and parcel of the 
cooperative method of education for more 
than fifty years; but I repeat them be- 
cause I know that they must be empha- 
sized and re-emphasized in your contacts 
with industry if we are to realize max- 
imum advantage from the cooperative 
wane of education. They are as fol- 
lows: 


1) Co-relate shop work with the Uni- 
versity curricula to the maximum degree, 
subject by subject and year by year. 
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2) Insure that the student spends a 
goodly portion of his time as a workman 
so that he becomes familiar with their 
thinking, their attitude, and their ambi- 
tions. He should likewise be required to 
become thoroughly familiar with the Labor 
Contract, its concept and operation. 

3) During his first two years, he 
should cover production routings, tool 
design, machinery application, engineer- 
ing, drafting and design, in fact, all 
the basie functions of a normal engineer- 
ing and manufacturing activity. His 
training in the factory should be just as 
intense, well planned and well ordered 
as it is in the school. A youngster 
edueated in such surroundings, if he is 
an engineer at heart, will eat it up. If 
he isn’t, the sooner he finds it out and 
shifts over to another activity, the better 
off he will be. It is my observation that 
in Co-op schools we have the outstanding 
advantage of correcting the errors of the 
parents, who, because Dad is an engineer, 
young Johnny must follow in his foot- 
steps. And except for the Co-op schools 
Johnny, who is a fine lad and wants to 
please his parents, because of the money 
they are spending on him, doesn’t find out 
that he is not an engineer, and doesn’t 
like engineering, until after their money is 
spent, the four years used up and he gets 
out in the shop and starts to get his hands 
dirty. It has been my observation that 
most of our lads in Co-operative schools 
want to be engineers. All I am saying is, 
let’s take maximum advantage of that fact 
and not discourage the embyro-engineer 
by putting him in the blue print room and 
keeping him there, because he is very 
adept in learning how to fold up a blue 
print in the complicated fashion we use. 
Let us be sure that they do get—the 
KNOW HOW—the one thing that pays 
off—for them and for us. 

4) During his last two years, he should 
divide his time between production proc- 
essing, which will provide him with a 
thorough background in modern machine 
tool design and application and an ap- 
preciation of the progress currently being 
made in technological advancement, 
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5) and advanced engineering design. 
He should be associated, to the maximum 
degree possible, with the group or groups 
of engineers and designers who are re- 
sponsible for the conception, design and 
test of the most advanced engineering and 
research projects. These last two years 
are particularly important in the training 
of our young men, so that we can effec- 
tively bridge over the gap between our 
basic theoretical training in the schools 
and the tremendous advancement occur- 
ring each year in the technical sciences. 

6) Finally, and to repeat, see that the 
cooperative plan of education is admin- 
istered in accordance with its original con- 
cept, without any intention of paternal- 
istic attitude or favoritism. Industry must 
watch and control the activities and prog- 
ress of the student in the factory and 
laboratory just as closely as their time, 
activity and results are controlled by the 
faculty in the school. Anything short of 
this requirement defeats the purpose and 
value of this very important and advanced 
type of education. 


Suggestions for Cooperative 
Plan Colleges 


My second major point, as I have men- 
tioned, has to do with a suggestion to the 
school. I am very much in favor of educa- 
tion, where opportunity permits, by case 
example. Case example in my vocabulary 
is another way of saying, “Education by 
recount of experience.” Let me explain 
my idea of how this can be effectively 
introduced in our educational scheme of 
things, if it is not already in existence in 
our schools. 

I would set up a case example one-hour 
lecture course per week for the entire 
senior year. Northwestern University has 
Co-ops, as we call them in Cincinnati, 
working at a number of different plants 
throughout this area. One of these plants 
has developed a new type of piston, 
which I have already mentioned. An- 
other, a new advanced type of compressor 
for a jet engine. Perhaps another has a 


new method of making soap. Another, a 
new material to replace all of the insulat- 
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ing materials, with many times the life 
and effectiveness of the old materials, 
Another, a new manufacturing method, 
which has reduced productive hours by 


. 50%. Another, an executive who has just 


returned from an important Washington 
or European post, who has an unusual 
fund of knowledge on our foreign and 
domestic problems and policies. I know 
that these industries with whom you are 
in regular contact have a fund of knowl- 
edge touching every aspect of advanced 
manufacturing practices, modern design, 
experiences in industrial and human rela- 
tionship, which, if made available to our 
students in the form of papers or lectures 
by responsible people within industry, 
could become the nucleus and foundation 
of a new course of tremendous interest 
and value to our engineering students. 
This activity, too, would provide a long 
step forward in bridging over the gap 
between our basic educational activities 
and the progress currently being realized 
in our modern industrial engineering and 
research activities. Perhaps you have 
such an activity here and in other schools 
throughout the country; if so, I am sure 
you would confirm my conviction that such 
a program can be made of vital import- 
ance in our educational problem in this 
age of rapid change and development. 
A few years ago, the maximum power 
used in an airplane engine was about 
450 hp. Today, when we discuss our 
products and future plans, plans which 
must become an actuality within a few 
years, horsepower figures per individual 
plane are nonchalantly discussed at 35,000 
to 50,000 hp. Most of the men doing this 
work are in their early 30’s. Following 
our discussions of the product, we usually 
go out to see one of these new engines in 
operation. The buildings over your head 
and the ground under your feet shakes 
and your stomach feels like it is taking of. 
You look around at the young engineer 
who unleashed all of this tremendous 
horsepower to see if he is impressed 2 
you are. He is totally unconcerned; and 
the thought always goes through my head, 
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“Father, forgive them; for they know not 
what they do.” 

A few days ago a group of us visited 
the new Du Pont Research Laboratories. 
One after another, young men, most of 
them in their late 20’s or early 30’s, de- 
scribed their individual projects and ac- 
tivities. It was an amazing experience to 
see the things which were being done and 
to hear of their confident expectations for 
the future. 


Conclusion 


I might sum up my remarks by empha- 
sizing that in these days of phenominal 
change, we cannot expect the universities 
through their faculties and text-books to 
assume the entire responsibility for fully 
equipping our youngsters for the job 
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which lies ahead. Industry, too, has a 
responsibility and a very important stake 
in this educational job. 

In our position of world leadership, it 
is difficult for us to know how well we are 
faring in the area of political activity, 
but I believe we can all agree that with 
this combination of our world leadership 
and the political maneuvering which ex- 
ists, no time can be lost in assuring the 
most effective results from the graduates 
of our technical schools, in the shortest 
possible time. Industry and our tech- 
nical schools have a joint responsibility 
and if they will each cooperatively do 
their part, supported by the intellectual 
freedom, that exists in this country, we 
should have no fears for the future. 


Sanitary Engineering Conference 


A two-day conference on Sanitary Engineering Education sponsored by Com- 
mittee 3 of the ASEE Civil Engineering Division, with the cooperation of the 
U. 8. Public Health Service and the American Public Health Association, will 


be held at Dartmouth starting Saturday, June 21. 


ference is as follows: 
Saturday, June #1 


1:00 pm. Radiological Training 


1:45 
3:15 


Sunday, June 22 


Field Training 


The program of the con- 


Training Sanitary Engineers (panel discussion) 


9:30 am. What is tle Present Day Field of Sanitary Engineering? 


10:30 


Minimum Requirements for Sanitary Engineers 


1:30 p.m. Sanitary Engineering in the Smaller College 


2:30 Graduate Program 
4:00 Adjournment 


Monday, June 23 Committee Reports 


Arrangements for the conference are in charge of the following special com- 


mittee: 


Gilbert Dunstan, Chairman 
Jess C. Dietz, Co-chairman 
Arthur P. Miller 


Ellis 8. Tisdale 
Earnest Boyce 


E. S. Brown 


William T. Ingram 


E. J. Kileawley 


This committee is working in cooperation with Committee 3. Reservations for — 
the conference should be made with Professor E. S. Brown of the Thayer School 
of Engineering, Dartmouth College, Hanover, New Hampshire. 


A Joint Attack on the Mathematics 
Entrance-Requirements Problem 


By L. A. ROSE 


Director of Engineering Information and Publications, University of Illinois 


What is the biggest problem that 
plagues curriculum-makers? Manifestly 
the answer varies from one engineering 
college to another. But it’s a safe bet 
that high on the list of “headaches” would 
be these three: What shall be the first 
required college course in mathematics? 
How much mathematical training can we 
expect of high school graduates? What 
guidance and help can we give to high 
schools so that we may receive students 
who have the preparation they need? 

These are old problems everywhere, and 
everywhere they have become more press- 
ing in the past few years. What we are 
doing at Illinois in an attempt to solve 
them will, we trust, prove interesting and 
indeed applicable beyond the borders of 
our own state. 


Our Approach to the Problem 


Three years ago we opened a broad 
attack on the problem. We began with 
the all-too-obvious fact that the engineer- 
ing curriculum is badly crowded. In four 
years we can seareely give students the 
fundamentals which they must have. 
Moreover, we must provide enough 
courses in the humanistic and social fields 
to encourage our students to become well- 
rounded individuals and effective citizens. 
Our problem, we felt, is to assure the 
fullest possible use of the time available 
for engineering courses without making 
our curricula narrow. 

Now this brought us straight to the 
problem of mathematics requirements. In 
a sequential program such as engineering, 


a good deal of mathematies is needed as a 
prerequisite for physics, which in turn is 
the basis for most of the engineering 
courses. These truisms led us to exper- 
ment with requiring that the student take 
physies and certain engineering courses 
coneurrently. The arrangement did not 
work. The only conclusion we could come 
to was that students expecting to graduate 
in four years should be ready for anal- 
ytie geometry upon their admission to 
the College of Engineering. 


The Solutions We Are Attempting 


The conventional way to secure this aim 
is to require that students should present, 
for admission to the College, 2 units of 
high school algebra, 1 unit of plane 
geometry, 1% unit of solid geometry, and 
1% unit of trigonometry. And we adopted 
this as one method, to go into effect in 
September 1953. 

But we were unwilling to stop with such 
a solution. It was too rigid. It stressed 
means—academic machinery—rather than 
ends—skills and competencies. It would 
bear hard on students in smaller high 
schools. It would bear hard likewise on 
students in large high schools who may 
not choose an engineering career s00l 
enough to take more than three years of 
high school mathematics. 

The single-track solution would also be 
unfair to such high schools as are or wil 
be experimenting with nonconventionsl 
division of the subject-matter of math 
ematies or with new teaching methods 
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We did not want to hamstring those 
pioneers. 

Consequently we carried our thinking 
further. In doing so we were guided by 
the Steelman report and other fairly 
recent national studies. We were also 
guided by a Bulletin of the Illinois State 
Department of Public Instruction, “New 
College Admission Requirements Recom- 
mended: A Proposal for Cooperative Ac- 
tion by the Secondary Schools and Col- 
leges in Illinois” (No. 9, Circular Series 
A). We were encouraged and stimulated 
by the following passage in that publica- 
tion: 


For specialized curricula, which begin in 
the freshman year in a college like engineer- 
ing, certain specified competencies on the 
part of high school graduates may be re- 
quired, such as competence in mathematics 
for engineering. For such cases the adop- 
tion of the following is recommended: 
“Secondary schools are urged to provide 
means for high school students to acquire 
prior to graduation the competencies de- 
manded for successful work in specialized 
programs in institutions of higher learning, 
such competencies to be determined on the 
basis of standardized tests rather than on 
the basis of passing specified courses.’’ 


It’s time to identify more fully this 
“we” I’ve been speaking of. “We” were 
not only the College of Engineering but 
also the College of Education and the De- 
partment of Mathematics. The three 
agencies worked through a joint com- 
mittee which gathered data and views 
from many sources. These included not 
only the pertinent literature but a num- 
ber of cooperating high school teachers 
whose aid was most valuable. 

One of the biggest things the joint com- 
mittee did was in part to anticipate and 
in part to follow up the recommendations 
in the Bulletin of the State Department of 
Public Instruction. Specifically, the eom- 
mittee prepared a list of the minimum 
mathematical needs of prospective stu- 
dents in the College of Engineering. This 
list comprises 97 topics in secondary 
mathematics, an understanding of which 
will enable the student to begin his col- 


lege mathematics training with analytic 
geometry. The topics run from funda- 
mental operations with integers, common 
fractions, decimals, and mixed numbers 
through trigonometric functions of an 
acute angle to addition and subtraction 
of vectors by components. 

Thirty of the topics, which were iden- 
tified by asterisks, are those normally 
studied in advanced (college) algebra and 
trigonometry. Students who have an un- 
derstanding of all topics except those 
thirty will begin with college algebra 
and trigonometry as their first mathemat- 
ies courses at the University These stu- 
dents will probably require an additional 
semester—that is, a total of four and a 
half years—to complete any one of our 
engineering curricula. 

The committee drew up an additional 
list of thirteen topics recommended for 
study when time is available or by second- 
ary school pupils of high ability. This 
list includes probability; the inverse, con- 
verse, and contra-positive of a statement; 
line values of trigonometric functions; 
and De Moivre’s theorem. 

The lists comprise about one-fifth of the 
material in a brief bulletin issued in 
October 1951. Its title is “Mathematical 
Needs of Prospective Students at the Col- 
lege of Engineering of the University of 
Illinois.” More than 7000 copies of this 
publication have gone out to American high 
schools, and additional copies to engineer- 
ing educators throughout the United 
States. Dean William L. Everitt and 
other administrators have orally set forth 
the gist of Mathematical. Needs before 
groups of high school teachers. 

To make the point still clearer, “Math- 
ematical Needs” and our speakers offer 
rather detailed suggestions on counseling 
to high school classroom teachers and to 
high school advisors, many of whom know 
relatively little about the whats and whys 
of engineering-college entrance require- 
ments and courses. 


Ways of Meeting Our New Requirements 


On recommendation of the joint com- 
mittee, we went further yet. We specified 
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three ways other than by offering four 
units of high school mathematics in which 
students may fulfil the entrance require- 
ments that will go into effect next year. 
These three ways (four ways, some people 
prefer to call them) are as follows: 


1. By passing (a) a general proficiency 
examination in mathematics that covers 
the “indispensable skills’—the 97 topics 
—listed in Mathematical Needs or (b) 
proficiency examinations in the individual 
subjects which after September 1, 1953, 
will constitute the mathematics entrance 
requirements. 

2. By passing correspondence courses. 
The University of Illinois Extension Divi- 
sion is offering, to students who have had 
1 unit of algebra and 1 unit of plane 
geometry, the other mathematics courses 
needed for admission to the College of 
Engineering. Naturally, successful com- 
pletion of correspondence courses offered 
by other accredited colleges and univer- 
sities is equally acceptable. 

3. By passing, at the University of Il- 
linois, mathematics courses in which they 
are deficient. These may be taken in the 
summer session prior to the first full 
freshman semester. Some students may 
have to take an extra semester rather than 
merely the summer session; only a small 
percentage, we anticipate, will require an 
extra year. 


We believe that—assuming proper 
guidance, aptitude, and ambition—the new 
admission requirements do not present un- 
due difficulties for any high school student 
who wishes to be admitted to the College 
of Engineering of the University of II- 
linois. Although the new requirements 
call on some high schools to include more 
material in their mathematics courses, we 
believe that they permit and indeed en- 


courage latitude in planning the high 
school mathematics program. High school 
teachers and officials have commended our 
cooperative approach to the problem, our 


_ concern for their difficulties as well as our 


own, and the variety of ways in which our 
new mathematics requirements can be met, 


What Remains to be Done 


But beliefs must be supported and 
praise lived up to. So we are developing 
the use of Mathematical Needs by co- 
operating in two additional joint commit- 
tees with the College of Education and the 
Department of Mathematics. One com- 
mittee is advisory to the experimental pro- 
gram in our University High School, in- 
corporating these studies into an operat- 
ing high school program. The other 
committee is studying the proficiency ex- 
aminations which will be given to fresh- 
men on entrance. We shall probably be 
issuing bulletins on the results of these 
studies. 

In addition, we have been asking our 
fellow engineering educators to comment 
on our analysis of the problem, our ap- 
proach to it, and our proposed solutions. 
This article itself is in part, then, an in- 
vitation to all interested readers of the 
Journal. We want your criticisms of 
what we have been trying to do. Copies 
of Mathematical Needs are still available, 
though in no large numbers. If you 
would like to read it and give us your 
reactions, we shall be glad to have them. 
The greater the exchange of information 
and views about this important curricular 
problem, the greater is the likelihood that 
we shall arrive at solutions which will best 
help the student to adjust to our own 
various situations and those of the second- 
ary schools. 
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Report of The Student-Faculty Evaluation 
Committee 


Introduction 


The first report of the Student-Faculty 
Evaluation Committee was presented at 
the Annual Meeting of the ASEE, Seattle, 
Washington, June 22, 1950. It subse- 
quently was published in the October 1950 
issue of the Journal of Engineering 
Education. 

Included in that report were a sum- 
mary of the work of student-faculty 
evaluation programs up to that time and 
a discussion of the duties and responsibil- 
ities of students and teachers. The opin- 
ion was expressed that evaluation of 
faculty by students will probably continue 
in many schools. Further study of meth- 
ods was recommended, with formulation 
of a suggested program for such evalua- 
tions. 


The Need for Evaluation 


It was stated in the 1950 report that 
the Student-Faculty Evaluation programs 
are not directed against any specific group 
of teachers. Rather, they are against the 
supposed general, unrecognized faults of 
most teachers. They indicate discontent 
on the part of many members of the 
student body; they indicate doubt as to 
whether the time, energy and money of the 
student is yielding him the return that he 
has the right to expect. The widespread 
development of evaluation programs in 
schools all over the nation probably con- 
stitutes a serious indictment of our col- 
legiate education. Such an indictment 
cannot be shrugged off; it calls for careful 
study of the underlying causes of the 
discontent of which the programs are one 
manifestation. 

Careful study of answers obtained in 
the evaulation programs shows that the 
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principal offenses and shortcomings of 
which the teachers are accused are: 


Lack of knowledge of subject; 
Lack of fairness in grading; 
Lack of interest in the student; 
Kte. 


Which of these are the fundamental 
causes of discontent and which are only 
symptoms? Your committee believes that, 
while individual teachers fail in fairness, 
in knowledge of their subject, in logical 
presentation, or in interest in the subject, 
the fundamental failures are not in these 
matters, but in the field of human rela- 
tions. 


Student-Teacher Relationships 


The relation between the student and 
the teacher in the classroom is not a simple 
one. The student has no clear over-all 
picture of what each course should be; he 
has to take it for granted that the work 
assigned for each day is necessary. Still 
the student is basically the employer of 
the teacher. Unlike most employers, how- 
ever, he lacks effective means of express- 
ing his dissatisfaction with the service he 
is rendered. 

The ideal classroom situation is one of 
give-and-take, wherein the student is free 
to question any statement and to express 
his opinions with complete confidence that 
his grade will not suffer because of such 
expression. Under this condition the stu- 
dents, being altogether human and some- 
what immature, will frequently place 
themselves in untenable positions, as all 
of us now and then do, but that is an 
inevitable part of the seasoning. that 
makes the person mature. Each slip of 
this kind is an opportunity for the teacher 
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to help his students to orient themselves 
personally and professionally. To waste 
these opportunities—to criticise the stu- 
dent who thinks erroneously, instead of 


helping him to correct himself—is to dis-_ 


courage and antagonize those who most 
merit help. 

The autocrat of the classroom is a fre- 
quent object of complaint. Even if his 
teaching is technically excellent he still 
falls far short of his goal, for his auto- 
cratic attitude, his failure to permit stu- 
dents to function as thinking individuals, 
thwarts their development, no matter how 
sound may be the material that he pre- 
sents. If he is autocratic because of the 
fear that the student may show up his 
incompetence, the student’s situation is 
indeed sad. He has a valid cause for 
complaint, but dares not speak up be- 
cause he feels that to do so will likely 
lower his grade. 

The student-teacher relationship may be 
compared with that of the baseball player 
and his manager, or the automobile driver 
and the traffic cop. Human nature being 
what it is, there will inevitably be some 
teachers who, from their “superior” posi- 
tion, fail to accord to their “inferiors” the 
respect due a fellow human. The “supe- 
rior” attitude will inevitably antagonize 
the students, setting up a block to the 
completely free play of ideas which is so 
essential to good teaching. 

_If practically all teachers were gen- 
uinely interested in the welfare of the 
students—if the teachers felt that the stu- 
dents were not entirely to blame if they 
learned little—if the teachers accorded the 
students due respect at all times and 
especially: when they correct them, the 
Student-Faculty evaluations would never 
have started, regardless of how ineffec- 
tive the teaching techniques were. The 
poor student seldom knows when the 
teaching is ineffective although he may 
think he does. The good student may 


recognize ineffective teaching, but he has 
enough self reliance that he does not mind. 
Virtually all students recognize and ap- 
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preciate those teachers who are interested 
in their welfare; and they will forgive 
most teaching errors if the human interest 
is strong. 


Proposed Evaluation Procedure 


Your committee believes that some of 
the student-faculty evaluation programs 
that have been used in recent years are 
negative in both intent and effect, and 
that such programs will not continue long. 
We believe, however, that the student 
should have some means of expressing his 
views regarding the teacher and the 
course. He believe that the best way to 
accomplish this is as follows: 


During the week prior to final examina- 
tions the student be handed a sheet of 
paper and an envelope. At the top of the 
sheet should be printed something like the 
following: 


To the student: 

Your teacher would appreciate having 
any comments you may wish to make 
regarding this course and his method 
of teaching. He particularly would 
like to know what you think could have 
been done that would have helped you 
to learn more. 
After you have written your comments, 
place this sheet in the attached envelope 
and seal it. Write the teacher’s name 
and the course number on the envelope 
and drop the envelope in the box pro- 
vided in the department office. Your 
teacher will not pick up the envelopes 
until after the final grades are turned 
in to the registrar. These sheets will 
not be seen by the department head, 
but will be a great help to your teacher. 
Check one: 

(a)—This course is an ele¢- 

tive 
(b)—This course is required 
in my program 


Your committee believes that comment 
regarding teaching is strictly a matter be 
tween the student and the teacher. If the 
department head or dean would like t 
know what the students think of the teach- 
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ers, another method should be used. The 
best method for this purpose depends 
upon the size of the school and the per- 
sonalities involved. The department head 
who keeps in touch with his students and 
staff has no need of any artificial mecha- 
nism to tell him which teacher is doing 
a poor job, which one is technically pro- 
ficient but is falling down in the realm 
of human relations, which one is outstand- 
ingly good. 

Students should never be asked to vote 
for the one best teacher in the department. 
This method is wrong in more ways than 
there is room to list. However, it might 
be desirable several times during- the 
semester, to pass out class cards for grad- 
ing the teachers. On these ecards the 
students write a letter grade, ie. A B C 
D E for the teachers just as the teachers 
do for the students. 


* * 
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Conclusions 


(1) Present methods, that is, methods 
involving check-sheet questionnaires for 
the evaluation of teachers by students are 
not suitable for a permanent “every 
semester” program. (2) Students should 
be asked for their written comments. (3) 
The formal student-teacher evaluation 
should be kept a confidential matter be- 
tween the students and the individual 
teachers. 


Harry W. Case 

HERMAN BLICKENSDERFER 

Karu H. 

Epwin H. 

Prerre M. HonNELL 

W. B. SHEPPERD 

Pauu K. Hupson, Chairman 
Student-Faculty Evaluation Committee 
Frep H. Pumpnrey, Chairman 
Educational Methods Division 


* * 


Electrical Engineering Summer School 


The Electrical Engineering Division will hold a Summer School at Dart- 
mouth College on June 20 and 21, 1952. The theme will be “Undergraduate 


Teaching of Electrical Circuits and Fields.” 


Registration will be $1.50. 


For further details address Dr. J. C. Ryder, Electrical Engineering Depart- 
ment, University of Illinois, Urbana, Illinois. 


* * 


* * 


Dartmouth College 


ANNUAL MEETING 


June 23-27, 1952 


Hanover, N.H. 


Officers OTED TER 0. 
C. H. Sprincer, Chairman Dav 
OF ENGINEERING DRAWING G. 
T. T. AAKHUS W. STREET 
B. L. WELLMAN, Editor C. E. Rowe 
R. S. PAFFENBARGER : 


The Squeeze Is On 


By J. GERARDI 
Assistant Dean of Engineering, University of Detroit | 


Industrialists and professional engi- 
neers like to face facts. Engineering 
educators are no exception; however, a 
doubt may be expressed at the willingness 
of either group to be realistic at times. 
Realism seems to be evaded and too often 
statements of facts are taken lightly when 
new courses are added to a curriculum and 
engineering drawing courses are all but 
eliminated. 

Talk to a group of industrialists or engi- 
neers; as soon as they learn of your as- 
sociation with an engineering college, in- 
variably the discussion will follow one of 
two paths. If the discussion concerns the 
profession, our industrial friends will tend 
to minimize specialization and concentrate 
their efforts on trying to persuade the 
educator to broaden the curriculum, em- 
phasizing the fundamentals of design, and 
urging the educators to include a well- 
rounded program of studies in the field 
of Humanities. The objective, of course, 
is to produce men who are not only 
trained in a vocational sense, but men 
who have an intelligent understanding of 
the problems related to civic, social, and 
community life. This point is not argued. 
Industrialists as well as engineering edu- 
cators are demanding that much more 
time be devoted to the development of the 
whole man. The need for training in the 
humanities has been recognized, and to- 
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day a minimum of 20% of the student's 
curriculum is in this field. This is as it 


should be. 

The changes to accommodate this new 
requirement did not happen over night. 
During the period of transition, courses in 
the humanities were offered in place of 
many technical frills. Educators revised 
and revised their syllabi and in all prob- 
ability, were amazed to learn that the 
student still had time to master engineer- 
ing fundamentals. It is a great source 
of satisfaction to know that their graduate 
can discuss matters pertaining to philos- 
ophy, literature, political science, ete. in 
a rational manner. Industry also has 
made it known that the graduate is a more 
versatile individual and that the numbers 
of engineers in sales, management, per- 
sonnel, and executive positions are in- 
creasing at a magnificent rate. 


Saturation Point 


However, since both the sciences and 
the arts are fields which constantly develop 
and expand, a saturation point has been 
reached. Technical subjects which had 
been eut to the bone must be expanded 
because of new developments which in 
themselves are highly fundamental ; hence, 
directors of degree-granting departments 
can no longer be expected to reduce the 
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amount of time devoted to technical 
studies. 

No professional engineering drawing 
teacher in his right mind would oppose a 
reasonable concentration of course con- 
tent or a reasonable reduction in the time 
element necessary to teach drawing if as 
a result of his contribution, the status of 
the engineering graduate is improved. 
But it was never intended to eliminate 
drawing courses from the engineering cur- 
ricula. Certainly no one could classify 
these courses as frills, nor is it conceivable 
that in the near future an electronic de- 
vice will be produced which will record 
the ideas in the minds of engineers- and 
transmit them to other people. Moreover, 
the Engineering Council for Professional 
Development has not even implied that 
drawing is to become a requirement for 
admission to an engineering school. Yet, 
a few well-known colleges in this country 
have eliminated drawing from their cur- 
ricula and several schools now require 
their students to take only one course in 
technical sketching. 


Employer Viewpoint 


But let’s talk to the men who employ 
engineering graduates. Here the conver- 
sation takes on a different aspect. The 
chief engineer or chief draftsman is proud 
of the fact that graduates are the finest 
men (in every sense of the word) he has 
everemployed. Their knowledge of math- 
ematies, theory of stresses, history, eco- 
nomics, ete. are much more improved over 
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that of the graduate of fifteen years ago; 
but they ask, “Who gave the graduate the 
idea that he would have several drafts- 
men at his call? Even if a graduate has 


_draftsmen working for him, what respect 


can the draftsmen have for the graduate, 
or the school from which he graduated, if 
the young engineer does not know how to 
prepare a preliminary design drawing 
from which the draftsman can proceed 
with layouts and detail drawings?” 

Henee, those responsible for teaching 
drawing courses find themselves caught be- 
tween the “Devil and the deep blue sea.” 
Pressure from educators and industrialists 
demanding men, who in addition to their 
technical training, are prepared to assume 
leadership in the field of human relations 
as well as the responsibilities which are 
imposed on professional people in a com- 
plex society. Pressure from the im- 
mediate supervisor of the neophyte who 
is more interested in meeting production 
schedules than in the “development of the 
whole man.” 

But let’s be realistic. The issue is 
whether or not Engineering Drawing is es- 
sential to an engineer’s education. Either 
it is or it is not. If so, then it deserves 
sufficient time and qualified personnel to 
do a good job of teaching the true funda- 
mentals of drawing; if not, then let us 
eliminate drawing courses from the cur- 
ricula, rather than give such meager 
courses which at best result in embarrass- 
ment for the young engineer and loss of 
prestige for the institution from which he 
graduated. 


ANNUAL MEETING 
June 23-27, 1952 


Dartmouth College 


Hanover, N.H. 
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Candid Comments 


Statement of Carey H. Brown, Chairman, Engineering 
Manpower Commission of Engineers’ Joint Council, 
Before the Committee on Armed Services, U.S. Senate 
on February 11, 1952 in Connection with S-2441 


The following statement, of interest to members of ASEE, was made by Mr. Carey H. 
Brown, Chairman, Engineering Manpower Commission of the Engineers’ Joint Council, 
before the Committee on Armed Services, U. S. Senate on February 11, 1952 in connection 
with Bill S—2441. 


The interest of the Engineering Man-_ effective, and that these are part of an 
power Commission is in the training, al- inseparable whole in maintaining the 
location, and utilization of engineers to security of our Nation. 


insure their maximum contribution to the In connection with current proposals 
national defense and to the national for the activation of universal military 
health, safety, and interest. training, it is imperative that the above 


The Engineering Manpower Commission _ principle be applied. ‘ 
recognizes that in an all-out war there will The Engineering Manpower Commis. 
be no Zone of the Interior and that sion favors Universal Military Training, 
civilians will be subjected to many if not observing, however, that the provisions of 
all of the hazards to which members of the P-L. 51, 8.2441 and H.R. 5426 do not 
armed forces are subjected. adequately make provision for maximum 

The Engineering Manpower Commis- utilization of those who complete their 
sion therefore emphasizes the principle ‘ming and enter reserve status. 
that there is a universal obligation upon It is therefore important that the fol- 
every man and woman for appropriate lowing pertinent principles be established 
service of which each is capable in main- "°W and incorporated in S, 2441: 
taining the security of the United States. (a) Upon completion of their six 

It is further recognized that as a people months training under UMT, the recall 
we have less manpower than our poten- to active duty from reserve status of the 
tial enemies and that it is therefore of required number of professional and 
fundamental importance that each person scientific students should be held in abey- 
be utilized at his highest capability. In ance until completion of their professional 
view of the wide range of talent and train- study or until they cease to satisfactorily 
ing necessary to adequately staff our pursue such study. Speaking only for the 
civilian economy, military operations, and engineering profession, there is a current 
production, the wisest system of selection requirement for 60,000 freshmen each 
is necessary. year in all branches of engineering to meet 

It is further recognized that mainte- the need for engineers in the armed forces, 
nance of a sound economy and of the in design, development, and production of 
required production of weapons are both military equipment, and in the civilian 
essential if the man at the front is to be economy. 
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As a suitable method of accomplishing 
the above, we suggest the following 
amendment : 


‘‘Amend existing paragraph (3) subsec- 
tion (D) section 4 of the Universal Military 
Training and Service Act, as amended (P.L. 
51—82nd Congress) by inserting at the end 
thereof the following: ‘Provided, however, 
that any person who is satisfactorily pursu- 
ing a full-time engineering or scientific 
course of instruction at a college, university, 
or similar institution of learning shall have 
his reeall to active duty delayed (a) until 
the time of his graduation therefrom, or 
(b) until he ceases satisfactorily to pursue 
such course of instruction, whichever is 
earlier. 

«Provided, further, that the total period 
of liability for training and service of a 
person so delayed shall be extended by the 
period of such delay.’ ’’ 


(b) Since the principle of selection 
must be applied in connection with the 
recall of reservists to active duty to assure 
the proper allocation of critical skills be- 
tween the civilan economy and the armed 
forces, reservists should be called to active 
duty only by a civilian agency such as 
Selective Service, and not by the Armed 
Forces. 
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The civilian agency of Selective Service 
has functioned in the past to make selec- 
tions for military service and for the 
necessary economy; such selections being 
based upon considerations of meeting 
military requirements and at the same 
time preserving essential production facil- 
ities. Selective Service can readily be 
adapted to carry out the selections ad- 
vocated above, so that appropriate de- 
terminations can be made to promote the 
best utilization in the national interest of 
professional and scientific personnel now 
in short supply. 

As a suitable method of accomplishing 
this, we suggest the following amendment: 


‘“Whenever it becomes necessary to recall 
reservists to extended active duty involun- 
tarily, such individuals shall be recalled by 
the Selective Service System under uniform 
regulations to be prescribed by the President 
and all provisions of the Universal Military 
Training and Service Act, as amended, con- 
cerning classification shall be applicable to 
the recall or delay in recall of such in- 
dividuals by the Selective Service System.’’ 


I would like to thank the chairman and 
the members of the Committee for the 
opportunity to appear in connection with 
the hearings on S—2441. 
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TIMELY TIPS 


The Direct Approach to Deflections and 
Intermediancies in Bending 


By RALPH H. UPSON 
Professor of Aeronautical Engineering, University of Minnesota 


(Papers submitted for Timety Ties should not exceed 3 pages of typewritten double-spaced 
material, including any mathematical formulas, and should contain not more than 2 illustra- 


tions.) 


In his ‘‘Timely Tips” article in the 
October issue, Professor Jackson per- 
formed a much needed service in pointing 
out the need for a return to basic prin- 
ciples in the undergraduate teaching of 
beam deflections. Fancy methods and 
specialized shortcuts may be great fun for 
the teacher and are often justified for 
engineering specialists, but have no place 
in an undergraduate curriculum. In 
this fast growing field of constantly in- 
creasing complexity, we must occasion- 
ally review the content of our courses, 
discard the gingerbread, and go back to 
basic elements, the real staff of engineer- 
ing life. 

Although in the right direction, it is 
felt that Professor Jackson does not go 
far enough in the simplification or gen- 
eralization of his subject. For some 
years we have used in aircraft structural 
courses at the University of Minnesota a 
method that we call the Direct Approach, 
along lines closely analogous to Professor 
Jackson’s, but which is still more ele- 
mentary and universal in its application. 
Emphasis is particularly put on the 
angular deflection of an infinitesimal 
beam element which forms the basis of 
the entire procedure. Such an element 
is shown in Fig. 1 (corresponding to 
Professor Jackson’s Fig. 2). 

Referring to Fig. 1, it will be noted 
that the change in angle d@ at the oppo- 
site ends of the increment dz is the usual 
direct function of the local bending 


moment of the beam, the section moment 
of inertia, and the modulus of elasticity 
of the material. The vertical deflection 
which this angular change causes at some 
other point B, a distance of Azz is: 


Azpdx ArgMdx 


dygp = Argdé = (1) 


Our further development of the method 
proceeds directly from the integration of 
angular increments d@ and deflection in- 
crements dy. For example, Fig: 2 shows 
a portion AB of a deflected beam—no 
matter where taken, how loaded or sup- 
ported. The difference in angle (as 
sumed small) between the tangents at 
points A and B is given by 


A 
O48 = f dé. (2) 
B 


The deflection or vertical offset of point 
B relative to the tangent at A is similarly 
given by the integration: 


A 
YBA = f Axpdé. (3) 
B 


Relative to the chord line AB, the actual 
angle of the tangent at A is obviously 


A 
(4 
TAB TAB IB 


Knowledge of the latter as a starting 
point now permits integration of the 
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— 


Fie. 1. 


Y 


angular change and linear deflection at For statically indeterminate condi- 
any other desired point, by exactly the tions, exactly the same principles apply, 
same method as already illustrated in it being only necessary to supplement the 
the case of point B. It is apparent that conditions of static balance by equations 
such integration need not necessarily be expressing the deflection conditions, to 
mathematical, but may alternatively be provide a solution. For example, a 
performed graphically, equivalent to the cantilever beam, with a simple support 
moment-area method. F in addition, gives the condition of a 


Fie. 2. 


3 
B 
- 
A 
&x 
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known angle at the fixed support and a 
known position at the simple support. 
For a continuous beam with multiple 
simple supports, the supplementary con- 
dition is that the deflection angle is the 
same immediately to each side of any 
one support. 

Essentially the same method can be 
extended to the solution of slender curved 
beams and closed frames, the condition 
for the latter being that an integration 
all the way around gives zero angular 
change and zero linear deflection. The 
deflection in the general case is handled 
in components in any two convenient 
mutually perpendicular directions, the x 


movement being controlled by the y arm 
and vice versa, exactly as in the beam 
case already given. A convenient aid in 
visualizing the case of an initially curved 
member is to think of each infinitesimal 
element of length ds as initially straight. 
It is admitted that this approach does 
not provide a ready-made formula or 
method, convenient to pick up and use 
for a specific purpose, such as the 
three-moment equation or the unit-load 
method, but it is far more adaptable and 
should provide a more understanding 
grasp of whatever specialized methods 
the student may later choose to use. 


English Division Summer School 


Theme: Orienting the New English Teacher in the Engineering School. 
Session I, June 20, 9:00 A.M. Topic: The English Teacher in the Engi- 


neering School. 


Session II, June 20, 2:00 P.M. Topic: Has Freshman Composition Failed? 


Session III, June 21, 9:00. A.M. Topic: Standards of Correctness: Pre- 
seriptive vs. Descriptive Grammar. 


Session IV, June 21, 2:00 P.M. Topic: Articulation of High-School and 


College English. 


Session V, June 22, 2:00 P.M. Topic: What Literature to Teach and How 


to Teach It. 
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Section 
Allegheny 
Tllinois-Indiana 
Kansas-Nebraska 
Michigan 


Middle Atlantic 


Missouri 


Section Meetings 


Location of Meeting 


Pennsylvania State 
College 


University of 
Illinois 


University of 
Nebraska 


University of 
Detroit 


Villanova College 


University of 
Arkansas 


National Capital Area Howard University 


New England 


North Midwest 
*Ohio 


Pacifie Northwest 
Pacific Southwest 
Rocky Mountain 
Southeastern 
Southwestern 


Upper New York 


George Washington 
University 

Worcester Polytechnic 
Institute 


Towa State College 

Ohio State 
University 

University of 


Washington 


California State Poly- 
technic College 


University of 
Wyoming 


Clemson College 
University of 
Houston 


Alfred University 


Dates 
April 18-19, 
1952 
May 17, 1952 
Nov. 16-17, 
1951 
May 10, 1952 


May 10, 1952 
April 5, 1952 
February 5, 


1952 


Oct. 18, 1952 


Oct. 3-4, 1952 


April 25-26, 
1952 


Dec. 29-30, 
1952 


April 19, 1952 
April 10, 11, 
12, 1952 


April 25 & 26, 
1952 


October 10-11, 
1952 


Chairman of Section 


E. B. Stavely, 
Pennsylvania State 
College 
D. G. Ryan, 
University of Illinois 
Kenneth Rose, 
University of Kansas 
W. P. Godfrey, 
University of Detroit 
S. J. Tracy, Jr., 
City College of 
New York 
R. Z. Williams, 
Missouri School of 
Mines 
W. Oncken, Jr., 
Bureau of Ordnance 


E. T. Donovan, 

University of New 
Hampshire 

S. J. Chamberlin, 

Iowa State College 

W. F. Brown, 

University of Toledo 

T. H. Campbell, 

University of 
Washington 

F. Duncan, 

University of South- 
ern California 

E. J. Lindahl, 

University of 
Wyoming 

R. L. Sumwalt, 

University of 
South Carolina 

H. P. Adams, 

Oklahoma A. & M. 
College 

R. M. Campbell, 

Alfred University 


Members of the Society are welcome at all Section Meetings 


*No Date Set. 
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New Members 


BIRNIE, CLOTWORTHY, JR., Instructor in Me- 
chanical Engineering, Pennsylvania State 
College, State College, Pa. E. P. Nye, 
N. R. Sparks. 

BowDEN, FREDERICK W., Instructor and 
Head, Department of Electrical Engineer- 
ing, California State Polytechnic College, 
San Luis Obispo, Calif. C. E. Knott, N. 
Sharpe. 

BRYANT, JOHN, President, The Pitman Pub- 
lishing Corporation, 2 West 45th Street, 
New York 36, N. Y. A. B. Bronwell, S. C. 
Hollister. 

CANJAR, LAWRENCE N., Assistant Professor 
of Chemical Engineering, Carnegie In- 
stitute of Technology, Pittsburgh, Pa. J. 
W. Graham, Jr., C. C. Monrad. 

CASPARY, GERALD J., Assistant Professor of 
Civil Engineering, Michigan College of 
M. & T., Houghton, Mich. E. P. Wieden- 
hoefer, W. C. Polkinghorne. 

Coomss, LEsLic B., President, Bradford 
Durfee Technical Institute, Fall River, 
Mass. R. B. Finch, G. N. Reed. 

CHaRLES C., Associate Professor of 
Mechanical Engineering, Pennsylvania 
State College, State College, Pa. N. R. 
Sparks, E. E. Ambrosius. 

FAIGENBAUM, HaroLD M., Professor «of In- 
organic Chemistry, Rensselaer Polytechnic 
Institute, Troy, N. Y. A. A. K. Booth, 

P, E. Hemke. 

FERNANDES, JOHN H., Instructor in Mechan- 
ical Engineering, Lafayette College, Eas- 
ton, Pa. T. R. Blakeslee, K. D. Larsen. 

Fox, Ricwarp B., Associate Professor of 
Architectural Engineering, Pennsylvania 
State College, State College, Pa. B. A. 
Whisler, L. Perez. 

FuHRIMAN, DEAN K., Associate Professor of 
Civil Engineering, Colorado A. & M. Col- 
lege, Fort Collins, Colo. H. H. Schweizer, 
H. W. Collins. 

Fuxkupa, Takro, Professor of Civil Engi- 
neering, Institute of Industrial Science, 
University of Tokyo, Chiba City, Japan. 
H. L. Hazen, A. B. Bronwell. 

GERING, GEORGE K., Employment Supervisor, 
West Penn Power Company, Pittsburgh, 
Pa. A. B. Bronwell, 8. C. Hollister. 


GRAVES, WILLIAM A., Instructor in Mechan- 
ical Engineering, Colorado A. & M. Col- 
lege, Fort Collins, Colo. H. B. Mummert, 
H. H. Schweizer. 

Gupta, Sat Brat, Mechanical Engineer, Cen- 
tral Tractor Organization, New Pusa, New 
Delhi, India. P. H. Kyburz, C. C. Siger- 
foos. 

HANcE, Laconua H., Research Associate in 
Textile Engineering, Institute of Textile 
Technology, Charlottesville, Va. R. B. 
Finch, G. N. Reed. 

HorrMan, EvGene F., President, Fournier 
Institute of Technology, Lemont, Ill. R. 
E. Bard, A. B. Bronwell. 

HOLDHUSEN, JAMES S., Research Fellow, 
Civil Engineering, University of Min 
nesota, Minneapolis, Minn. T. W. Thomas, 
G. J. Schroepfer. 

Hornune, WILLIAM J., Director of Training, 
National Technical Institute, 214 West 
23rd Street, New York 11, N. Y. W.Jd. 
Luzadder, J. E. Pasek. : 

IRLAND, Max J., Associate Professor of 
Electrical Engineering, Detroit Institute 
of Technology, Detroit, Mich. L. L 
Henry, C. C. Winn. 

Jones, Rosert R., Instructor in Metallurgi- 
eal Engineering, Lafayette College, Eas 
ton, Pa. W. B. Plank, E. L. MeMillen. 

KESLER, CLYDE E., Assistant Professor of 
Theoretical and Applied Mechanics, Uni- 
versity of Illinois, Urbana, Ill. W. L 
Collins, W. M. Lansford. 

KLEINSCHMIDT, ARTHUR C., Assistant Pro- 
fessor of General Engineering, Iowa State 
College, Ames, Iowa. J. P. McKean, J. 
P. Mills. 

Knicut, WILLIAM C., Temporary Head, Tex 
tile Engineering, Alabama Polytechnic In- 
stitute, Auburn, Ala. R. B. Finch, G. 
Reed. 

Li, CHENG CHING, Special Lecturer, Engi- 
neering Drawing, University of Toronto, 
Toronto, Ont., Canada. L. S. Lauchlani, 
A. Wardell. 

MacKicHan, KeitH B., Head, Electrical 
Engineering Dept., University of North 
Dakota, Grand Forks, N. D. E. L. Liu, 
M. H. Chetrick. 
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NEW MEMBERS 


MrnarD, GEORGE W., Associate Professor of 
Chemical Engineering, Bucknell Univer- 
sity, Lewisburg, Pa. H. D. Sims, W. D. 
Garman. 

Newton, Hesor T., Instructor in Civil Engi- 
neering, Pennsylvania State College, State 
College, Pa. B. A. Whisler, L. Perez. 

Pian, RicHARD H. J., Assistant Professor of 
Civil Engineering, Michigan State College, 
East Lansing, Mich. L. V. Nothstine, C. 
Shermer. 

Rapius, CLARENCE, Head, Electrical Engi- 
neering, California State Polytechnic Col- 
lege, San Luis Obispo, Calif. C. E. Knott, 
N. Sharpe. 

SauTeR, HuBERT E., Engineering Librarian, 
The Library, Oregon State College, Cor- 
vallis, Ore. G. W. Gleeson, F. O. Me- 
Millan. 

ScHEIRER, RoBERT D., Associate Professor of 
Civil Engineering, Pennsylvania State Col- 
lege, State College, Pa. B. A. Whisler, 
L, Perez. 

ScHILLER, DANIEL E., Instructor in Engi- 
neering, Marquette University, Milwaukee, 
Wis. W. D. Bliss, R. L. Ritter. 

Scort, SAMUEL L., Personnel Interviewer, 
E. I. duPont de Nemours & Co., Inc., 
Wilmington, Dela. D. W. Durham, G. O. 
Andrews. 

SHAFFER, WILLIAM R.,. Assistant Professor 
of Engineering Mechanics, Pennsylvania 
State College, State College, Pa. J. W. 
Breneman, L. Perez. 
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SHELDON, EverETT L., Deputy Chief, In- 
dustrial Mobilization Planning Section, 
USAAF, Detroit, Mich. F. L. Partlo, C. 
F. Duggan. 

SHULITS, SAMUEL, Associate Professor of 
Civil Engineering, Michigan College of 
M. & T., Houghton, Mich. W. C. Polking- 
horne, E, P. Wiedenhoefer. 

SIDEBOTTOM, OMAR M., Assistant Professor 
of Mechanics, University of Illinois, Ur- 
bana, Ill. W. L. Collins, H. T. Carter. 

SLONAKER, Rospert E., Jr., Instructor in 
Chemical Engineering, Bucknell Univer- 
sity, Lewisburg, Pa. H. D. Sims, W. D. 
Garman. 

STARKEY, WALTER L., Assistant Professor of 
Mechanical Engineering, Ohio State Uni- 
versity, Columbus, Ohio. D. J. Masson, 
S. M. Marco. 

STINSON, WILLIAM G., Lecturer, Engineer- 
ing Drawing, University of Toronto, To- 
ronto, Ont., Canada. L. S. Lauchland, 
W. J. T. Wright. 

TANNER, DONALD L., Instructor in Civil En- 
gineering, Pennsylvania State College, 
State College, Pa. B. A. Whisler, L. Perez. 

WITMER, LUTHER F., Associate Professor of 
Min. and Met. Engineering, Lafayette Col- 
lege, Easton, Pa. G. W. Courtney, Jr., 
E. L. MeMillen. 

Wor, Harry K., Associate Professor of 
Electronics and Radio Engineering, Cal- 
ifornia State Polytechnic College, San 
Obispo, Calif. N. Sharpe, C. E. Knott. 


383 new members this year 


College Notes 


The Department of Civil Engineering at The State College of Wash- 
ington has available four positions as Research Assistant for students 
desiring to work toward the degree of Master of Science in Sanitary Engi- 
neering. These positions will involve half-time service during the academic 
year at a stipend of $1200 for the nine and one-half month period. Full 
time positions will be available during the summer months at a salary of 
$250 per month. 
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Typical oscillograph of exploring-coil voltage, nor- 
mal excitation, full-load. 


The exploring coil is isolated from the 
armature circuit electrically, but is sub- 
ject to the same flux as the armature 
winding. Only one side of the exploring coil 
is in a conventional armature slot. The 
other side lies in a special groove in the 
armature shaft and this side of the coil is 
not in the flux path. In effect, the explor- 
ing coil gives a true indication of a single 
conductor cutting the flux of the machine. 


a 


for d-¢ machines 


Professer F. Wahler of the Polytechnic Institute 
of Brooklyn, N. Y. says: 

“The spontaneous enthusiasm shown by 
students using this exploring-coil generator 
to study armature reaction, proves that 
it is a ‘must’ for all electrical machinery 
laboratories.’’ 


Generator. 
Planning an. immediate project 
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General Electric Company, Section 687-71, 
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FIVE 

WAYS 
BEGIN 
CAREERS 

WITH 
GENERAL 
ELECTRIC 


1. TEST ENGINEERS PROGRAM... 

gives engineering graduates opportunities 
for careers not only in engineering but in 
all phases of the Company’s business. Rotat- 
ing assignments plus opportunities for 
further classroom study. 


2. BUSINESS TRAINING COURSE .. . 
open to liberal arts, business administration 
and other graduates .. . for careers in ac- 
counting, finance, administration. 


3. MANUFACTURING TRAINING PROGRAM... 

for developing manufacturing leaders. Open 
to graduates with a technical education or a 
general education with technical emphasis. 


4. CHEMICAL AND METALLURGICAL PROGRAM 


offers rotating assignments and studies for 
chemists, metallurgists, chemical engineers. 


5. PHYSICS PROGRAM... 

the gateway by which physics majors begin 
G-E careers. Program graduates have gone 
into such fields as research, development, 
manufacturing, design, marketing. 


If you are interested in entering one of 
these five basic General Electric pro- 
grams after graduation, talk with your 
placement officer and the G-E repre- 
sentative when he visits your campus. 
Meanwhile, send for further information: 


@ On Test, Chemical and Metallurgical, and 
Physics Programs, write to Technical Per- 
sonnel Services Dept., Schenectady, N. Y. 


@ On Business Training, write to Business 
Training Course, Schenectady, N. Y. 


@ On Manufacturing, write to Manufactur- 
ing Personnel Development Service Dept., 
Schenectady, N. Y. 


GENERAL @@ ELECTRIC 
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Civil Engineering Books from 


PITMAN 


MATERIALS OF CONSTRUCTION 


JOHN H. BATEMAN 


Louisiana State 
University 


568 Pages 
$6.50 


A thorough and accurate treatment of the 
production, properties and uses of materials 
of construction. Emphasizes the importance 
of lightweight metals in the structural field, 
and stresses applications of various kinds of 
steels to structural uses. 


ELEMENTARY STRESS ANALYSIS 


PHILLIP E. SONESON 
Purdue University 


351 Pages 
$5.00 


FUNDAMENTALS 


Basic fundamentals are explained with excep- 
tional clarity in this treatment of stress analy- 
sis as a balance of forces and moments. Widely 
acclaimed for its treatment of wind loads and 


’ the presentation of influence lines in the ap- 


plication of moving toads to beams and bridges. 


OF INDETERMINATE 


STRUCTURES 


F. L. PLUMMER 
231 Pages 
$4.00 


PLANE SURVEYING 


F. R. THEROUX & 
L. A. SMITH 
Michigan State College 
338 Pages 

$3.50 


All the basic and special analysis methods 
now in general use in the chief design offices. 
Long formulas and theoretical derivations are 
avoided. 


This pocket-sized textbook features a chapter 
on adjustments of all instruments, thereby 
saving the student time and trouble. Solu- 
tions to the problems at the end of each 
chapter clarify explanations in the text. 


You are invited to send for examination copies. 


2 West 45th St., New York 19, N. Y. 
PUBLISHING CORPORATION 


PITMAN 
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THE VISUAL IMPACT OF A PHOTOELASTIC IMAGE 


Drives home the fundamentals of sculptured design for fatigue- 
tough structures @ No other method so quickly emphasizes 
the importance of stress distribution @ Chapman Labora- 


packages—Simple, ver- 
satile, budget priced. 


STRAIN FREE SQUARE 

EDGED MODELS MADE 

FROM TEMPLATE IN 
TEN MINUTES 


NO ANNEALING 
NO POLISHING 


COMPLETE KIT WITH 
FULL INSTRUCTIONS 
INCLUDING SUPPLY 
OF PLASTIC AND 
SAMPLE TEMPLATES 


*255.° FOB 


~ MODEL MAKING KIT 


Brilliant image projected 
downward on sketching 
pad. 

Centralized controls of 
load—focus—azimuth. 
Instant selection of dual 
light source. 

Quarter wave plates in- 
stantly removable. 
Synchronized polarizer 
and analyzer. 

Requires desk top only 
10” wide x 45” overall 
length. 


Complete *732.” FOB 


5” POLARISCOPE AND 150 POUND unit and photographic 
LOADING FRAME accessories available. 
Components sold separately to fit running budget. 
DETAILS UPON REQUEST 


Chapman Laboratories, P.0. 207, West Chester, Pa. 
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JUST PUBLISHED 


SECOND EDITION 
EBAUGH’S 
ENGINEERING 
THERMODYNAMICS 


BY NEWTON C. EBAUGH, Formerly Head, 
Mechanical Engineering:Department, University of Florida 


A Revised Edition of a Noted Engineering Text NOW Adaptable 
To A One-Semester, Two-Semester or Three-Quarter Course 


SECOND EDITION—ENGINEERING THERMODY- 
NAMICS FEATURES THE FOLLOWING CHANGES: 
Expansion of basic data on the nature of matter including 
atomic reactions. Use of new specific heat data for gases. 
Complete new sets of problems’ at ends of chapters. Addi- 
tional material on gas turbine power plants. New chapter on 
steam and gas turbines. Newchapter onsteam engines. New 
chapter on generation of heat. New,chapter on flow of heat. 
224 photographs, graphs and tables. 


512 pp. approx.—6 x 9——Cloth—_Very_ Well! Illustrated 


A NEW ONE-VOLUME D-C AND A-C TEXT 


AND A-C MACHINES 


(Based On the Fundamental Laws) 


BY MICHAEL LIWSCHITZ-GARIK, Professor of Elec- 
trical Engineering, yg ros Institute of Brooklyn, and 


Consulting Engineer, Westinghouse Electric Corporation 


Assisted by ROBERT T. WEIL, Jr., Professor and Head, 
Department of Electrical Engineering, Manhattan College 


This new, ONE-VOLUME text, treats electric machines from a general 
point of view, based wholly on the understanding of the four funda- 
mental laws. Written for Communications 

as well as Power Majors taking a One-Year 

Course in Electric Machines. Also suitable 

for Army and Navy Training Centers. MANY 

PROBLEMS—There are 410 problems in the 

book as well as many examples to illustrate 

the topics discussed. Answers to many of 

the problems are contained in back of text. 


448 pp. appr 6x9 Cloth ishers Since , 
406 Illustrations ys 
Examination Copies Mailed Only in Con- fy york, ©: 
tinental U. S. A. and U. S. Possessions ORK, 
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The fourth edition of a text dedicated to 
making the “principles of mechanics stand out clearly” — 


ANALYTICAL MECHANICS for ENGINEERS 


By FRED B. SEELY, University of Illinois and NEWTON 
E. ENSIGN, formerly of the University of Illinois 


In the fourth edition of this standard book, as in previous 
ones, emphasis is placed on the use of the general steps or 
procedure in analyzing problems in equilibrium and in dy- 
namics. Principles are applied to problems of concrete 
value, and the physical rather than the mathematical inter- 
pretation of the principles is stressed. 


The changes which highlight the new edition include: 

@ The discussion of first moments and centroids of geometric 
figures (lines, areas and volumes) has been transferred to 
the appendix. 

e A general coplanar force system, rather than the simplest 
force system, is used to explain the graphical and algebraic 
methods of determining the resultant of a force system. 

@ To introduce the calculus method earlier in the book, 
greater emphasis is placed on distributed forces in deter- 
mining resultants of force systems. 

e@ The chapters on governors and the gyroscope are elimi- 
nated and much of the material on the gyroscope is 
transferred to Part III. 


Ready this month. 443 pages. $5.50. 


A psychology book 
with applications in industrial engineering— 


PRINCIPLES of HUMAN RELATIONS 

Applications to Management 
By NORMAN R. F. MAIER, Professor of Psychology, Uni- 
versity of Michigan 


Based on human relations developments tested in industry 
during the past 10 years, Principles of Human Relations 
demonstrates the effectiveness of its fundamental methods in 
dealing with groups and individuals to insure cooperation. 


Ready in Fune. Approx. 450 pages. Prob. $6.00. 


Order on-approval copies today 


See inside page for news about other new books 


JOHN WILEY & SONS, Inc.  440-4th Ave., New York 16, N.Y. 
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